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PARASITES OF FISHES OF THE WOODS HOLE REGION.

Bv EDWIN LINTON, Pu. D,
" Professor of Biology, Washington and Jefferson College.

INTRODUCTION.

It is a. matter of much importance that our knowledge of parasites which infest
fishes be greatly extended, and it is of almost equal importance that the parasites of
invertebrates be studied, since many, if not most, of the parasites of fishes pass
a portion of their lives in invertebrate hosts which serve as food for fishes. It is
thus evident that the parasites of invertebrates, the food of fishes, and the parasites
of fishes are-quite closely interrelated subjects.

The more our knowledge of the life-histories of fish parasites is increased the
speedier will be the diagnoses and the more effective will be the remedies which may
be made and applied in all cases of epidemic diseases among fishes which are due to
parasites. Naturally such cases can be handled best in ponds and lakes and the
smaller streams. But with a thorough knowledge of the interrelations of marine
life, it is not unreasonable to think that even in the sea something may be done to
turn the scale in favor of those fishes which are useful as food. '

Certain economical questions relating to parasitism have been discussed by the
author in an article in the Fish Commission Bulletin for 1893 entitled ‘‘Some
observations concerning fish parasites,” and in the Iish Commission Bulletin for
1897 in an article entitled ‘‘An economical consideration of fish parasites.”

This paper contains: (1) An annotated list of the parasites of Woods Hole fishes
which have been described by the author in various papers published in the Reports
and Bulletins of the United States Fish Commission and the Proceedings of the
United States National Museum.

(2) A preliminary notice of collections made in the summers of 1899 and 1900 at
Woods Hole, Massachusetts.

(3) Notes on Nematodes which have been collected in successive years, for the most
part in the waters of southern New England.

(4) Notes on the food of the fishes which were examined for entozoa.

The authority for the names of fishes is Jordan & Evermann’s Fishes of North and
Middle America (Bulletin 47, U. S. National Museum).

The author’s papers are referred to by number. See page 424 for the list and
numbers. '

Notes on the food of the fishes which have been examined have been introduced
with greater fullness than has been done in previous papers. The arrangement of
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the subject-matter under the several hosts has greatly facilitated this plan. In all
cases, where not explicitly stated to be otherwise, the food notes state the food as it
was actually found-in the Woods Hole fishes.

Analytical keys for the determination of genera of cestodes and species of
distomes mentioned in this paper have been introduced. For the determination of
monogenetic trematodes recourse may be had to Pratt’s Synopsis of the Heterocotylea
(American Naturalist, vol. xxx1v, pp. 645-662).

But few changes have been made in the nomenclature adopted in former papers,

“although this is not because the author is entirely satisfied with the old. The. cestode
originally called Orygmatobothrium angustum has been referred in this paper to
the genus Crossobothrium. Following the nomenclature of Pratt’s excellent synopsis,
Octobothrium denticulatum becomes Dactylocotyle denticulatum, Octoplectanum uffine
becomes Diclidoplora affinis, Nitzschia elegans becomes V. elongata, and Tristomwm
rudolphianum becomes 7. mole.

The generic name Distomum is retained, as it is sufficiently definite for the
purposes of this paper. During the past summer the author has been much
impressed by the variety of shapes which the same species of distome may assume,
even when it is under the same conditions. When variations in conditions are made,
as, for example, when some are placed in fresh water, others in sea water, others in
normal salt solution, or when they are killed under pressure with application of
heat, or when different killing fluids are used; further, when differences in age of
specimens are considered, as affecting the occurrence of spines on the body or around
the mouth, or the relative proportions and even disposition of the reproductive
organs, the variety of forms to be found in the same species is very great. The
variation in proportions of the muscular suckers, even, is often considerable among
the individuals of the same species, and the ova, while furnishing a valuable criterion
of species, frequently vary in the same species and even in the same individual.

The explanation of the wide distribution of such a form as the species identified as
Distomum appendiculatum is doubtless to be found in the nature of the intermediate
host or hosts. Pratt’ describes an immature appendiculate distome which he finds
in copepods, which, without much doubt, is the young of this species. Since copepods

_ furnish the principal food of the majority of the young of the food-fishes, it is easy

to understand how the latter became infected. It is to be noted further that most of
the fish in which this distome was found were young. '

While this report concerns itself principally with helminth entozoa, a few
ectoparasites, both helminths and copepods, and a few sporozoa are noted. Some .
deep-water fishes are included which do not belong to the Woods Hole fauna.

Notes on the nematodes, which have been collected by or for the author at
Woods Hole, are given, together with notes on nematodes which were found in a
collection of entozoa belonging to the United States National Museum, the cestodes
and trematodes of which were reported on in vols. x1x and xX of the Proceedings
of the National Museum (Nos. 4, 3, and 6, p. 424). The great majority of these
nematodes are immature and no attempt has been made to give them specific names.
A few adult forms, with sufficiently conspicuous characteristics, have been described
as new species. These will be found in the alphabetic list of nematodes (p. 410-411).

1A Contribution to the Life-history and Anatomy of the Appendiculate Distomes, Zoolog. Jahrb, X1, 1893,
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Alphabetical lists have been prepared, both of the parasites which have been
found and the fishes which have been examined; in the former the name of the host
is also given. By means of these lists and the numerous cross references, which
will be found in the text, the arrangement of the material undecr the hosts should not
be inconvenient to the zoologist; while the collection of the several species which have
been found under each host, together with such food notes as have been made, will be
a beginning of the practical economic study eof parasitism in the food-fishes. Tt is
very desirable that a summary of the invertebrate intermediate hosts of fish parasites
be made, but thus far very little work has been done on the parasites of invertebrates.

Efficient assistance in the collection of material was rendered in the summer of
1899 by Messrs. J. A. Stewartson and W. W. Francis, and in 1900 by Mr. C. W.
Stone. Grateful mention is also made of Mr. Vinal N. Edwards, whose amazing
energy, vast knowledge of local conditions, and unfailing aceuracy have been of
invaluable service.

List of purasites of Woods Hole fishes.

ACANTHOCEPHALA.

Parasite. . Host. Page.
1{Carcharias littoralis.................... 428
Enchelyopus cimbrius ............ ..p 478
Gadus callarias........ooooiiiil 475
Leptoeephalus conger............. . 436
Limanda ferruginea.................... 484
Lophius piscatorius .................... 487
Macrourus bairdii............... ... 480
Melanogrammus seglefinus. ......... Lo 476
’ Merlucciug bilinearis................... 473
Echinorhynchus acus Rudolphi......... MOIA RO e e e vieen v i 465
Myxocephalus SNCUS «.ooeeeneiiannn.. 466
155113 NP 2R (A 468
Paralichthysdentatus.................. 481
Paralichthysoblongus ................. 483
Pseudoplenronectes americanus ....... 485
Roceuslineatus . ..o, 455
Spheroides maculatus. ... .. ... ..... 464
Stenotomus ¢hrySops..coveeeiiniannn.. 467
Urophyeischuss...ooieiiaiiaaaane 478
Anguilla chrysypa ..ol 435
Carcharinus obseurus .......oooooinn. 427
Echinorhynchus igilis Rudolphi........ Morone american ..............ooao..n 456
Opsanus tau....... 468
Tylosurus marinus 442

Echinorhynchus attenuatus Linton..... Acipenser brevirostris.......... .. ... 435 -
Echinorhynchus earcharize Linton......| Carcharias littoralis 428
Echinorhynchus fusiformis Zeder....... Opsanus tau... 468
Echinorhynchus globulosus Rudolphi .. fﬁgg%‘ffg‘;f]‘g’;g,‘;gd“ e gg
Lophius piseatorius ........o.oooiia. 487
Echinorhynchus inerassatus Molin. ..... Paralichthysdentatus .. ......oo ... 481
Pomatomus saltatrix.............. ... 450
?ygosclon riegulis ST 323

- " . _Lobotes suringmensis ...

Echinorhynchus pristis Rudolphi....... {I’nlinurichthys perciformis 453
TYIOSUTUS BCUS ¢ o i iiiiiieiaeeaaanen 443
Archosargus probatocephalus.......... 469
Centropristesstriatus..........ooo.i 456
Kchinorhynchus proteus Westrumb. ... %ﬁ?g&g’ﬁ% &‘fﬁ;‘;iﬂ eremecrseesienaenes ‘igg
Paralichthysdentatus................_. 481
Pomatomus saltatrix...........__...... 450
Centropristes strintus. 456
C)ynoscion reg(zluist. W 459
Kchinorhyncehus sagittifer Linton._.._.. i,gfggﬂgﬂginﬁ&ﬁ; s o 22(1)
Rhombus triacanthus.................. 453
Stenotomus chrysops... e 457
Echinorhynchus serrani Linton......... Centropristes striatus. vae 456
Echinorhynchus theeatus Linton ....... Morone americana .......... ... 456
Echinorhynchussp.aand b............. Lopholatilus chameeleonticeps......... 471
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List of parasites of Woods Hole fishes—Continued.

NEMATODA.

Parasite. Host. Page.
Acanthocheilns nidifex Linton.......... Galeocerdo tgrinus..o..ouveninnns weas| 420
Acanthocheilugsp ....cocovvunnianiiain Carcharias Httoralis..... .o 428
Agnmonems capsularin Diesing, re- é&%&éﬁlﬁ&%ﬁg&gga “““ g?

ferred to under. Scomber scombrug ........ 444
Agamonema papilligerus ....... ..] Bee under Scomber scombrus. .. .. ...... 444
Asearis acanthocaudata Cobbold. See under Melanogrammus wglefinus..] 476
Ascaris capsularia Rudoiphi. See under. {gfgg%gg&’ggéms """"""""""" 33‘4’
Asearis brevicapitata sp.nov ... ... ... Galegcerdo tigrinus 425

Gadus eallurias. . 475

Pollnehiug virens............ . 4

Asenris clavata Radolphi. ... . ..., Seomberomorus maculatus. .. ... ... 446
Sea also under Pomolobuy medioeris 438

and Scomber scombrus. ... ..ol 444

Ascarishabena Linton ..........oovcivns sttmus S T 468
Ascaris increscens Molin %gghqgfgﬁgﬁ%‘;ﬁffs“ """ 3@3
Hippoglossus plutessoides.............. 481

. Serioln zonata ........ rreeeeeaeneriaaan 448

Axcarisincurva Rudolphi . ... ... Scomberomorus macuiatug. . .......... 446
Tetrapterus imperator..............c..- 447

Xiphiasgladius ....o.oivnie it 448

Ascaris Inguies sp.nov ... oo icevennnaaen Rachyeentron canadum ............... 452
Ascaris lHinstowi sp. nov ......... ...l Nemsatonurusgoodei .. ... ... ... ... 474
Ascaris macruri Linstow and Asearis | See under Nematonurus goodei........ 478

macraroidel Linstow,

Ascaris negleeta Leidy .................;] Chilomyeterusscheepfi ... 405
Asearis riglda Rudolphi ‘See under Lophius piscatorius.......... 488
Chimesra affinis (...l 484
Asearis rotundata Rudolpbi. ..o ﬁg;g gﬁgggg;m """""""" 326
Raja ocellata e 431

Cottunculus thomsonii 467

Hemitripterus sanerican 467

Mustelus canis...... 425

Myxocephalus ®@neus . 467

Paranlichthys dentatus. 481

ABCATIS BD winnereonnonmrunancssonnessannnn Phyeis tenuis. ... ..... 477
) Pomolobus mediocris . 438
Pseudoplenronectes nmerientus ..., .. 485

Sardasarda ..ocooieiiiianiiiiaiaiiiaan 445

Scienops ocellatus . ...l 461

SLenotomus ChrySopS .. e v creaeineaun 458

Alosg sapidissima o....oivniiiiiiin 440

Brosmius brosme .. .c...o.ooaiveiiiin 479

Carcharias Nttorads. ...l 420

Clupea DArengus .. .oooiviieiinenannss 487

Dasyatis Centrurag coo.vvvevverrcnvnaonns 432

) ?1 yptoceg)h}alu? cyinogk)sst ...... 235

A v grege e Lagocephalus Ievigatus. .. L. L.
Ascaris sp., Tmmature; see also Nema- || irdt oo : 450
4 : Mentielrrng saxatilis, ... 461
Mierogadus tomeod ... 47!

OSMEruSMOrdaiX - v.oeviinanisracunans 441

Roccus lineatus . 455

. Scirenops ocellatus 461

Seomber scombrus 444

Tylosurusacus ...... 443

Cuenllanng elegans Zeder Sgalx{elin,uﬁ fointinnlis . 441
sl adng eallarias.. .o.ooovnniii il 476

Cucullanus globosus Zeder.. {L(‘)philm PISCALOTING « oot ooiiniieinien 488
Cucullanus sp Fundulus heteroclitus ................. 441
Cucullanussp ; ...| Rhombustrincanthus.................. 453
Daenitis hians Dujardin ........ . Le{m;cephnlus FE10) 07223 NN 436
Daenitis spherocephala Dojardin. .| Aclpenger sturio, . ....ocivie i 435
Filaria rubra Leidy ......... {?{(ggtﬁ‘&pﬁiﬁﬁﬁ%ﬂaxm& SRR . ggg
Filaria serrata 8P, HOVe. coavo it Phycistenuis...... amme v anaan 477
Lobotes ssurinamen{sia e 36%

X . I . Pomatomussaltatrix ...l f

Ichthyonems globiceps Rudolphi....... Seomberomorns maeuiatns. 0111 146
Tarponatlanticusa..............lls 437
Ichthyonema sanguinenm Rudolphi. .. | Paralichthysdentatus....... ... ... 482
TehthVONemMR BP.. v.everarviavrsnsinansas Chsetodipterusfaber. ... ivivincnns 468
jchihyonema sp . Hiproglossns platessoides . ...... ... 481
Tehthyonema sp.... .} Barda sarda ... 446
Ichthyonemasp..... areiaceoon .| 8phyrna zyga 428
Lecanogephalus annulatus Mo I;occt%:;s]lingntus N 3%
Nematodes, immature, many evidently |[3RgH0 COIYSYDR :
belonging to the genus Ascg.rls; usually gg&?:;?&ﬁl&iié e fgi
encapsuled on the viscera. Carcharinus milberti. .. .. .o oiveesoon] 426
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TList of parasites of Woods Hole fishes—Continued.

NEMATODA—Continued.

Dibothrinm restiforme Linton ..........

Parasite. Host. Page
Centropristes striatus..........cooo.oii. 456
Cynoscion regalis .......... .| 469
Enchelyopus cimbrius ....... . 479
Fundulus heteroclituy ....... .| 44l
Gadus callarias............... .| 476
Isurus dekuf'i ................ 429
Leptocephalus conger........ .| 436
Limanda ferruginea.......... oA
Lobotes surinamensis ........ .| 4B7
Lophius piscatorius ............ .| 488
Lo;lnholut lus chameeleonticeps . 4472
Melanogrammus seglefinus..... .| 476
Menidia notata................. . 448
Merluccius bilinearis. .......... . 478
Molamolf. ....coviieniiniannnnn .| 465
Nematodes, immature, many of them yﬁ’;ﬁ%‘ﬁl}l&?&g&f{ﬁq """"" ) 33;
evidently belonging to the genus Paralichthys oblongus. o o484
Ascaris; usually encapsuled on the PhyCiS teNUIS. «veenenens oo 0oam
viscera. Pollachius virens. 474
Pomuatomus saltatrix. 450
Pomolobus pseudohar 438
Prionotus carolinus.......... .. 470
Pseudopleuronectes americanus . 485
Rajaerinacea ....cooooeviinnaini 431
Rajaocellata.......ooooooiviani 431
Rhombus trincanthus . .......... 453
Salmo salar 441
Sarda sarda 446
Scomberomorus maculatus....... 446
Sphyrna zygena - 428
Stenotomus chrysops. . 458
Stolephorus browmnii. .. 440
Tautogolabrus adspersus......... 462
‘I'rachurops ¢crumenophthalmus.... 449
Urophyeis chuss 478
Nematode, undetermined ....o.oooenna. Macrourus bairdii. 480
Spiroptera pectinifer sp.nov ............ Sphyrna zygena 427
CESTODA.
Acanthobothrium coronatum Rudolphi .| Raja levis 431
Acanthobothrinm panlum Linton....... {\)Ir;‘i}iyglt;ﬁlt?s?x}erxlrlﬁ:lvﬂl oI }gg
Carcharinusmilberti............... 0 426
Anthobothirinm laciniatum Linton ... g‘}fﬁ:ﬁggg&?bqwm {%
Sphyrna 2ygena ....o.ooeeenaaaan 428
Anthobothrium pulvinatum Linton..... Dasyatis centrura ... . o482
Anthocephalum gracile Linton ......... Dasyatis centrura ... ..| 433
Calliobothrium eschrichtii Beneden ....| Mustelus canis ... ceees] 425
Calliobothrium verticillatum Rudolphi.| Musteluscanis ..oeou.oiiiiiiiiiiis .| 426
Calyptrobothrium occidentale Linton...) Tetronarce oceidentalis............ .o 432
Cestodelarva....ooviianiniiiiiaiann. .| Deeapterus macarellus........c.uee .. 449
Cestode larva from squid See under Cynoscion regalis 460
Cestode larva............ Sardasarda ............... b 446
Cestode, genus inquirenda . éoph}glntﬂus chinﬁnmlc(m i 3’;{2}
‘ i archarinus milberti
Crossobothrium angustum Linton....... {Cnrchnrinlw obseurns l 197
Crossobothrium laciniatum Linton...... Carcharias littoralis ................ s 429
Cysts, degenerate .| Carcharinus obseurus ........e.een. 427
CYBL venniiieinnnes Rajaocellata .....cooviiinnnnniaina., I8
Cysts in Hver.... Roceus lineatus ... oot L 466
Cysts in kidney........... Stenotomus chrysops .......c.ooiiaiaaa, 4569
Dibothrium aluters Linton Alutera schoepfil ...oovennniiiainnn. 464
Dibothrium angustatum Rudolphi...... %ﬁzﬁ%ﬂ:&mgﬁfﬁf& ORI jg‘i
Dibmhrfnm crassiceps Rudolphi ... ... yfﬁ&%ﬁﬁ%ﬁi%ﬁf gg?
Dibothrium laciniatum Tinton.......... Tarpon atlanticus............oooiil.. 487
Dibothrium ligula Donnadieu........... Osrinexi]us m()r(ilmf et etemateemeaiaeeaaas 441
. Istiophorus nigricans. ...l 448
Dibothrium manubriforme Linton ...... Petrapterus imperator.................. 147
Dibothrium microcephalum Rndolphi.. Molamola.....cooveiiiniiiiiiinninnan. T
. E;)thu% m}wulntius. .. 4&833
3 manda ferruginea.......ocovaeiaaao.. 4
Dﬂmthl:inm punctatum Rudolphi....... ParalichthysODIONEUS. oo emon e men o oens 184
Scomberscombrus..... 445
Tylosurus acus ...... 448

411
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List of parasites of Woods Hole fishes—(Continued.

CESTODA—Continued,

-Rhynchobothrinm imparispine, cysts ...

Parasite.

Dibothrium rugosum Rudolphi .
Dibothrium plicatum Rudolphi. .
Dibothrium 8p...................oo...
Dibothrium sp.,larva. ..
Dibothrium sp.,young ..................
Discoeephalum pileatum Linton .....
Echeneibothrium affine Olsson..........
Echeneibothriumm larvee. Sce Scolex
polymorphus.
Echeneibothrium variabile Beneden. ...

Echeneibothrium sp

TLecanicephalum peltatum Linton ......
Ligula chilomyeteri.....................
Monorygma chlamedoselachi Lonnberg

{

MONOTYZINN 8P .« veeeeceeineeeneannens {

Onchobothrium uncinatum Diesing ....
Orygmatobothrium angustum Linton.
See Crossobothrium angustum,

Orygmatobothrium crenulatum Linton.
Orygmatobothrium paulum Linton..... [
Otobothrium crenacolle Linton.
Otobothrium dipsacum Linton
Paratenia medusia Linton ..

Phoreiobothrium triloculatum sp. nov..

Phyllobothrium foliatum Linton ....... Dasyatis centrura . ....o.oevnaiiian..
Phyllobothrium thysanocephalum. Sece
Thysanocephalum crispum.

Phyllobothrium sp,, immature.......... Merluceius bilinearis. ...
Platybothrium cervinum Linton........ Carcharinus obscurus ...

Carcharinus milberti....
Platybothrium parvum sp.nov ......... Isurus dekayi............

Sphyrna zygxna. . .
Rhinebothrium eancellatum Linton.... g%?%%%iecrgnl%%ﬁ;us ____ -
Rhinebothrium flexile Linton ..... .| Dasyatis centrura........

Rhinebothrium longicolle Linton..

..l Gadus callarias.
.| Xiphias gladius ..

.| Sphyrna zygana .....

Mustelus canis .......
Myxocephalus &neus
Scomberscombrus. _....

.{ Carcharinus obscurus ...
Sece under Rhinoptera bonasus.........

Raja erinaceq ....oa......
Myliobatis freminvillei
Rhinoptera bonasus. ...
Dasyatis centrura ......
Chilomycterus scheepfi.
See under Isurus dekayi
Carcharinus milberti. ..
Galeocerdo tigrinus ...
Isurus dekayi ..........
Dagyatis centrura .......

Dasyatis centrura .......
Gualeocerdo tigrinus .. ..

Pomatomus saltatri
Dasyatis centrura ..
Carcharinus milberti .
Phoreiobothrium lasium Linton ........ Carcharinus obscurus
Sphyrna zygena........
Carcharinus obscurus ..

Myliobatis freminvillei..

Rhinebothrium minimum Benedon. . ...| Rajalevis ........ e

Rhodobothrium pulvinatum. Sce An-
thobothrium pulvinatum.

Rhynchobothrium agile Linton......... Rhinoptera bonasus
Rhynchobothriumattenuatum Rudolphi| Xiphias gladius ....

Rhynchobothrium bisulcatum.  Sce
Tetrarhynchus bisulcatus.

Rhynchobothrium brevispine Linton ...

Rhynchobothrium bulbifer Linton___.._.

Rhynchobothrinm bulbifer,eysts ...,

Rhynchobaothrinm heterospine Linton..] Mustelugeanis ..........
; Anguilla chrysypa ..
Rhynchobothrium heterospine, cysts. ... Paralichthys dentatus

Rhynchobothrium hispidum Linton . ...} Dasyatis centrura ...

Rhynchobothrivm imparispine Linton. . JRaja levis.......

Rhynchobothrium lomentaceum Diesing| Mustelus eanis........
Rhynchobothrinm longicorne Linton...| Carcharias littoralis.....

Alutera scheepfii . ..
Anguilla chrys¥ .
Cynoscion regalis

Tetronarce occidentalis .
Anguillachrysypa.....

Centropristes strintus..

Clupes harengus .
Gadus callarias. .....

Scomber scombrus ...

Myliobatis freminvillei

Rhinoptera bonasus ..
Mustelus canis.

Paralichthys dentatus. ..
Pomatomus saltatrix ....
Scomber scombrus ......

Scomberomorus maculatus.....

Jiphostoma fuseum. .

Myliobatis freminville
Rajaerinacea .......

Rajsocellata ........

Bothus maculatus...

Microgadus tomceod .....
Paralichthys dentatus.

Stenotomus chrysops..
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List of parasites of Woods Hole fishes—Continued.

CESTODA—Continued.

Parasite. Host. Page.
Rhynchobothrium Jongispine Linton ...| Dasyatis centrura ...........cooeeenens 433
Cheetodipterus faber............ .| 463
Cynoscion regalis ...._......... R 460
Lophius piscatorius ............ 488
Paralichihys dentatus.......... - 482
Rhynchobothrium speciosum Linton, |] Eggggc;n;éﬁlgﬂmmx. """"" ‘ 3;’%
cysts. ROCCUS HNEALUS < neeennnrennnns . 455
Scomber scombrus ............. 446
Scomberomorus maculatus..... S 447
' Stenotomus chrysops... 458
Tylosurus acus .. “ 443
Rhynchobothrium tenuispine Linton... {gﬁ:‘i};%f;‘éggg;gi}: ﬁg
Rhynchobothrium tumidulum Linton.. g&%‘g}%gg&tﬂ .- ;é;‘
Rhynchobothrium tumidulum, scolices .| Opsanus tall....o.oooiiiiiienn . 468
Rhynchobothrium wageneri Linton ....} Dasyatis centrura .............. o438
Alutera schoepfii ... ... )
Anguilla chrysypa ..o S 436
Caranx chrysos. ... ... eevennnnn . 450
Carcharias littoralis............ 429
Centropristes strintus. .. ........ 486
Clupea harengus .............-. * 437
Cynoscion regalis .............. . 460 ‘
Deccapterus macarcllus....... BT
Macrourus bairdii............ 480
I Merluccius bilinearis......... 474
Menidia notata............... 443
%}icirogu(}us tomeod 4’(7;5
466
Rhynchobothrium cysts—too imma- ola mo.a ;
tlre for certain identification, or not Rg}ﬁ%’,ﬁgi’i?};‘gfn};;‘;{ﬂ& """" ﬁi’
yet identified. Myxocephalus eneus .e........ 467
Paralichthysdentatus.......... . 482
Paralichthysoblongus ......... 484
Phyeis tenuis. .. . .| 477
Pollachius virens. R LY
Prionotus carolinus .41
Rhombus triacanthus .| 488
Sardasarda............. . 446
Scomberomorus regalis. . 447
Stenotomus ehrysops........ .| 468
Stolephorus brownii.......... 440
Tautogolabrus adspersuy ....... 462
Urophycischuss................ .| 478
Anguiilu chrysypa coooviaans . 436
Brevoortia tyrannus.............. . 440
Centropristesstriatus........... 4bt
Clupea harengus .........c...... 437
Cynoscion regalis .. 459
Decapterus macarellus......... 449
Fundulus heteroclitus ......... 442
Lagocephalus l&vigatus........ 464
Leptocephalus conger.......... 436
Limanda ferruginea............ . 486
Lophiugpiscatorius............. L 488
Lopholatilug chameleonticeps. R vy
Menticirrugsaxatilis ... ... 461
Scolex polymorphus Dujardin .......... ﬁ{fggg&gg‘%g}:gg&“ eereees 2;‘%
Palinurichthys percifory 453
Paralichthysdentatus 482
Paralichthys oblongus . 484
Pomatomus saltatrix......... 451
Pomolobus medioeris. ........ 438
Pomolobus pseudoharengus. . 439
Rhombus triacanthus ........ 454
Sarda sardf. . veevennrinaaana ... 446
Scomberseombras. .......a... g Atd
Spheroides maculatus P o 447
Stenotomus ¢hrysops........... .| 458 }
Stolephorus brownii e Jd 440
Tylosurus marinus........... L 442
Spongiobothrium variabile Linton...... Dasyatiscentrura ............ 433
Synbothrium filicolle Linton,scolex ....| Dasyatis centrure ............ . 483
Brevoortia tyrannus ......... Jq 440
Cynoscion regalis..... 460
Synbothrium filicolle, cysts. ... ........ %ﬁg%gclz?lglggggmensis . . ‘;Zg
Paralichthys dentatus .- o482
Pomatomus saltatrix ..........cooon 451
I
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CESTODA—Continued.

Parasite, Host. Page
Scomberomorus maculatus. . ..vovien... 447
Synbothrium Allcolie,eysts. ... ... ... Scomberomorus cavalls ......... eneeen 447
Scomberomorus regalis.,..... N 1)
Syndesmobothrium. Sce Synbothrium. . :
Tenia dilatata Linton.. .. Anguilla eRrysypa. . coiiin e it 436
Twenia gibhosa Leidy . . Ree under Sphyrnazygens............. 428
TENIAED e erecnnnnns L Anguilla chrysyps . .oooeeve il 435
Tenjasp.. SphyIne zygens ......... rrmnannan 428
Tenig? ........... essecinssuiseanannnsas| LOpholatilus chamesleonticeps......... 472
Tetrabothrium barbatum Leidy......... See under Carcharias littoralis......... 429
Carcharinusobscurug...ooo..ooveevnnnn. 427
Coryphana hippurus. 452
Tetrarhynehus bicolor Bartels, cysts ijGalegcerdo tigrinus... 426
and scolices. Paralichthys dentatus 482
RIS I & 11
Xiphiasgladiug covenviiviininrnen o 448
Tetrarhynchus biswleatus Linton. ..., Carcharinus obseurus . 427
. Cynoscion regalis...... 460
Decapterus macarelluy 449
Lopholatilus ghameleonticeps......... 72
. liamﬁcgtgys d‘eixtatus. frvmennersnrrannn (igi
'1‘%?&1;5}%75110]1118 Disuleatus, eysts and %3:’5"&1;%:51:32&01&%?.’{ """"""""" 51
e Prionotuscarolinus .......oo..oiei... 471
Pseudopleuroncctes americanus ... ... 486
Serlolazonata ...ovcirinniiii i 448
Stenotomus chrysops. . 458
Tetronarce oceidentalis . 432
Tetrarhynchus elongatus Wagener...... Molamola........... 466
Cynoscion regalis. . 460
Tetrarhynehus erinaceus Beneden, eysts i Pomatomus saltatrix 451
Rhombus triseanthus. 454
Dasyatiscentrure ... 433
) Isurusdekayi.......... 430
Tetrarhynehus robustus Linton ......... Myliobatisfreminvillel 434
: Rajalsevis......... 431
Rhinopters bonasus 434
Tetrarhynebus tenuisLinton............ Dasyatiscentrura . 453
Carcharinug obseurus c.ovevnvvnnenn )27
Chetodipterus faber. 463
Dasyatigcentrura .. 433
Lophiuspiscatorius 488
gmstgiusicimis ; 352
Tetrarhynchus eysts, too immature for R‘:}Q“ opleuronectes Amerieanns ... ¢
: e : JB CTINACEH «.oiesvvcinnnannns cevense] 431
identification, or not yet identified. Riombus trincanthus oo s 154
Sardasnrda. ..., ..... N 440
Secomberomorus regalis. . ...o...oo .. weeo] 447
Sphercides macnlatas..c.ooooiiiainns 447
Sphyrma Z¥ZENA. civaeanrrnnnenencnanas 428
A Tetrapterusimpoerator.. oo vecivinnaaed] 447
Thysanocephalum erispum Linton. ... ] Galeocerdo tigrinus .........o...co ... 426
Thysanceephalom ridiculum sponov. .. | Isurusdekayi.o .. ooooaeriiiiiairiniaann. 430
Tylocephalum pingue Linton.......... Rhinoptera bonasus ..o 434
TREMATODA, ECTOPARASITIC.
Dactylocotyle denticulatum Qlsson..... Pollachius virens......oooeeiiiinain.. 474
Diclidophora affinis Linton ........ Paralichthys dentatus.. .. N 482
Epibdella bumpusii Linton ...... .| Dasyatis controra . ......oeeiiiiiiiiioa 438
exacotyle thynni De la Roche.. Barda sarda......... L 446
Microcotylesp..... seveeaeseateeame ey Pomatomus saltatrix ......... vernranees 451
Nltzghia elegans Bar, See N. clon-
gata,
Nitzschia elongata Nitzsch ..o, Acipenser Sturio. ... reniveni i 435
Nitzschia papilliosa Linton .............. Gadus eallaring. . cooviiviiiiiniriivaaias 476
Octobothrium  dentleulatum  Olsson.
See Dactylocotyle denticulatum.
Octoplectanum affine Linton. See Di-
clidophora affinis, -
Tristornum coccineum Cuvier....... wooe] Xiphias gladiug coueieeiiiiiiiiniaannn, 448
Tristomum leve Verrill ....ovnnnnoen Gymnosarda pelamys o4 445
Tristomum melee Blanchard 466

Tristomum rudolphianum Diesing. See
T.mol®.

Mola molg........ N
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List of parasites of Woods Hole fishes—Continued.

TREMATODA, ENDOPARASITIC.

Parasite, Host. Page.

Diplostomum sp.. Fundulus heteroclitus.................. 442
Diplostomum sp.. Prionotus carolinus ................ ... 471

Achirus fasclatus.................o 487

Brevoortia tyrannus.................... 440

Clupanodon pseudohi 438

Clupea harengus... 437

Cynoscion regalis . ... 460

Decapterus macarellus . 449

Microgadus tomeod .... 476

. %lyxfc?ﬁlﬁnlus geneus .. . . igg
aralichthysdentatus..................

Distomum appendiculatum Rudolphi .. Pomolobus Medioeris - .. onomoe e ooens 438

Pomolobus pseudoharengus............ 439

Prionotus carolinus ..... ... ...l 471

Pscudopleuronectes americanus ....... 486

Scomber SCOMbIUS covivirnvennnereanes 445

Stenotomus ehrysops...........oooannn. 459

Stolephorus brownii.....ovevrinanaanen. 440

Trachurops crumenophthalmus........ 449

Urophycischuss, ...ovevnea oot 478

3 . Morone amerieans ....oo..eeeienaannn 4566

Distomum areolatum Rudolphi......... Pseudopleuroncctes americanus. ....... 486

Tautogolabrus adspersus ................ 462

1 Distomum auriculatum Wedl (?)........ élcipenslor rubicundus........ooolall 335

5 N - upes harengus ...oooviiiennenaaiann. 37

Distomum bothryophoron Olsson ....... Pomolobus pseudOBATEIES. . omneens 439

Distomum cestoides Beneden . .......... %(130 \mdertﬁnjn leevis. oo, «gé
: 3 hunnus £18 110 TN

Distomum clavatum Rudolphi.......... {Xiphias tadius ..ol 448

Distomum commune Olsson ...... See under Limanda ferrugines 486

and Pseudopleuronectes americanus.) 486

Distomum contortum Rudolphi... .| Mola mola 466
Distomum dentatum Linton ...... Paralichthys dentatus.... 483
Distomum feecundum Linton ........... Lopholatilus chamgeleon 472
Sec also under Raja leevis 432

Distomum foliatum Linton ............. Mol MO et naiiiiianes .| 460
Distomum fragile Linton ......... J Molamolfleeueieieiiiiienaiiaaas .| 466
Distomum globiporum Rudolphi........ Pseudi(]) lelilroncctes americanus 336
. : Anguilla chrysypa ..o iiieeiaailas 36

Distomum grandiporum Rudolphi...... {Pseudopleum)n(‘cptos americanus. ........ 486
Distomum f;u]osnm SP.TOV.oinnianns Rhombus triacanthus ...........o...... 464
Distomun hispidum Abilgaard ... . Phyeistennig....coooiiiiiiiiiieaaaan. 478
Distomum increscens Olsson ........ .| 8ee under Enchelyopus eimbrius....... 479
Distomum lageniforme Linton...... ..| Remora remora 473
Distomum leeve Linton .....o.oivaiaan %’}n]croun]ls bairdil ...ooooiiiiiiiain 481
s e T S olnMmola. . 466
Distomum mu(,rO(.otylg Diesing:........ Myliobatis freminvillei.. .20 100000 434
Paralichthysdentatus. ... .. 482

Distomum monticelli Linton........... Pomatomus saltatrix................... 451
TS ¢t Te] 188 45331 10) ) A 473

Distomum nigroflavum Rudolphi....... Molamola.......... 466
Distomum nifens Linton................ Tylosurus acus 448
Lopholatilus chameleonticeps......... 472

2 Distomum ocreatum Molin ..., ... ... Il\,l()ellll“gl‘ﬁil‘l?\‘,’ill}gl‘:“r“ fgg -

Urophyecis chuss.. 478

Distomum pallens Rudolphi .. ... .. ... Alutera scheepfii . 464
Distomum polyorehis Stossich.... ......| Cynoscion regalis. .. 460
Distomum pudens Linton ............... Paralichthys dentatus. 482
Cynosclon regalis. ... 460

Menticirrus saxatilis . 462

Distomum pyriforme Linton ............ Palinurichthys pereiformis............. 453
See also under Paralichthys dentatus 483

and Stenotomus chrysops ............ 460

Distomum rachion Cobbold (?).......... Gadus callarias. ............. R, 476
Distomum rufoviride Rudolphi......... See under Roccus lineatus ... ... 456
Hemitripterus americanus ......... ... 468
{,ciaptocgpl}nlus cionger. feeereaaeanaea zigg

v Limanda ferrugines. .ol
Distomum simplex Rudolphi ... ....... Microgadis tomeod « .. noene o 475
See also under Pscudopleuroncetes
R umeri]cjnnui ........................... 4gg
i nue occus lineatus ... 1 4

Distomum tenue Linton................. \Opsanus tau........ 168
var. tenuissime............ L Morone americana ... 466

Cory hlmmlt lzippulr\tls. A 452

; Fundulus heteroclitus.................. 442

Distomum {ornatum Rudolphi......._.. ROCCUS HNGATNS o v veosmsoosose 100 455
Menidia notata.....ooovuiieiiiiaiini, 444

1 Pratt proposes the name Bunodera lintoni for this species.
27The name Hemiurus lintoni is proposed for this species by Pratt.
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Parasite. Host. Page.

Alutera scheepfil.................o.olll 464

Distomum valde-inflatum Stossich ...... Menidia notata................. .| 444

Spheroides maculatus.......... 464

Distomum veliporum Creplin _.......... Rajaleevis....o................. 431

Distomum vibex Linton......... ... ... Spheroides maculatus.......... 464

Anguilla chrysypa ............. 435

Brevoortia tyrannus............ 440

Clupea harengus ............... 437

Cynoscion regalis.. . 460

Decapterus macarellus......... 449

Leptocephalus conger 436

Limanda ferruginea. 485

Menlticirrus ‘;;ﬂxutiliis 46‘2

te . : Merluccius bilinearis. 47

Distomum vitellostim Linton ........... Paralichthys dentatus. . 482

Pomatomus saltatrix............. 451

Pomolobus pseudoharengus...... 439

Pscudopleuroncetes americanus . 486

Sardararda......... wesriaaeaaaan 446

Scomber scombrus .. . 445

Spheroides maculatus 464

Stenotomus chrysops............. 458

Tautogolabrus adspersus......... 462

Distomes (young) ...l Achirus fageiatus. ... 487

Distomum sp Anguilla ehrysypa .. .....o....... 435

Distomum sp Enchelyopus cimbrius........... 479

Distomum sp Fundulus heteroclitus ............. 442

Distomum sp Gasterosteus bispinosus ............ 443

Distomum sp Lagocephalus levigatus. ........... 464

Distomum sp .1 Limanda ferruginea ............... 485

Distomum sp . Menidia notata......oooo il 444

Distomum sp. (appendiculate) .| Menticirrugsaxatilis............... 462

Distomes OpsAnUS tal...ovvenreeeuenrnennnan 469

Distomum sp ... Paralichthys dentatus.............. 482

Distomum sp .. RN Pomatomus saltatrix.. _........... 451

Distomum sp .. .1 Prionotus carolinusg . 471

Distomum gp. in Psendopleuronectes ame 486

Distomum sp ...... Rhombus trincanthus .. 454

Distomum (Koéllike: .| Scomberomorus maculatus. 464

DistomUM SP . oevnmniiieien e c i eaas Stenotomus ehrysops............... 458

DistomUM 8P .. venecieeieeinrinacaeanens Stolephorus brownii................ 440

Distomes encysted inskin._............. Tautoga onitis......... 463

Distomes encysted inskin._._........ .. Tautogolabrus adspersus . 462

Encysted ovainliver ... ... ........ Morone americana .... 456

Gasterostomum arcuatum Linton....... {gﬁffg%;ﬂn‘;ﬂ% Dot s :}}“7’

Gasterostomum ovatum Linton Lobotessurinamensis .............. 457

Gasterostomum 8p......eeieinnian. ...| Scomberomorus maculatus............. 447

Gasterostomum Sp.....cooooiia oL Tylosurus mAarinus coeveeievineernanna. 442
Monostomum orbiculare  Rudolphi. -

See Gasterostomum ovatum.
Monostomum vinal-edwardsii sp.nov...| Opsanus tatl...............ooieiiiaaa... 470
MonosStOmMUIM 8P. v vueeerenireeenreannnan. Pomolobus pseudoharengus............ 439
. PROTOZOA.

My=xobolus lintoni Gurley............... Cyprinodon variegatus................. 442

Sporocyst thombll]]s triscanthus .................. 455

, ‘ Clupea barengus ..ooveviniiiaaiaa.. 438

SPOTOZOR .. ovemmevcirs e {I’omolobus pseudoharengus............ 439

Sporozoa. ... Pgeudopleuronectes americanus........ 487

Sporozoa (?) Dasgyatis centrura «ooveeviieeeecnninanns 433

RHYNCHOBDELLIDA.

Branchiobdella ravenellii Diesing ...... Dnsyﬁtiﬁtc}'fnta'um e 433

: Paralic sdentatus. 483

Pontobdella rapax Verrill............... {Stenowmchhrysops 450

EUCOPEPODA.
Parasitic copepod......................L Cynoscion regalls ...................... 461
Philichthys xiphise Steenstrup ......... Xiphiasgladius ..c.ceeeoiiiiiis oioll 448
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Analytical ey to the genera of Cestodes mentioned in this report.
! ! ! d 7

1. Scolex spherical or subspherical with cup-like bothria <. i i it ceaanaannnns 3.
2. Scolex of various shapes, but unlike 1 ... ... ..., veen dl
3, Scolex simple. .. vovriii i ve. Tamia.
Scoleéx with retractile appendages in front. ... Paratxnia.

4 Scolex mushroom shape without bothria .. cephalum.,
“1Scolex provided with BOthIIa ... ou i i i it e it et ettt ettt e e r e e aa e aaraaaraen 5.
p JBothriatwo.. ...l . Dibothrivwm.
B 5610 0 0] U G.
Bothria united into a discoidal or mbglobular mas! 7.

“|Bothria distinet.
Scolex discoidal
Seolex subglobular with subglohilar myzorhyne

j e
8] [Bothrm unarmed Ll S

9.

“\Bothria armed 19,
Bothria without auxiliary suckers. oo 10
“|Bothria with auxiliary sud\ers .. . 18
10, Bothrin with costa...... .ee 11
“WBothria WIthout COStm - ..t i i i it i e cenc e i taanaa e 12,

11. Scolex with my7orhyn(,hus ........... I X clmnubotlmum
Scolex without distinet myzorhynchus............... ... Rivincbothrium.
Bothria in pairs, fan shape, with frilled or lobed bord . Spung[«)bz)lhrium,
“{Bothria cruciform with entire marging ................ 00001 Il Anthobothrium.
Two auxiliary suckers on each bothrium 1 Orygmatobothrium.
“1One auxiliary sucker on eachbothrium. ... ... o L o 14
14, Auxiliary suckers relatively large, formed from anterior part of bothrium ..
Auxiliary suckers small, CITCUIAT. . . . n e e - 16,
Auxiliary suckers entire, scolex with terminal hausteitum ...200000 000000000 . Monorygma.
“\Auxiliary suckers horseshoe shape, anterior ends of bothria partly retractile (,ah/ph obothrium.
BE7039 48 o M0 U35 o S 17.
“|Bothria crueciform..........c.......
Scolex with terminal muscular disk. .
“|Scolex without terminal muscular disk.... .
18 ‘Bothria slender pedicelled, with crenulate borders
| Bothria short {)(.dl(,(,lll,d border not crenulate.
19. Bothria armed with hooks
Bothria provided with retractile spiny proboscic o5,
20. {Hookq inconspicuous, of densely fibrous structure ..

. 18,
New (‘("stu{l(’ from Lile-fish.
. Phyllobothrium.
. Anthocephalum.
. Crossobothriuwm.

Hooks chitinous, structureless.........o.ooivieio.
21 Hookssimple .....covnannann..
"\Hooks compound
2 Bothria without auxiliary suckers.................. _ Onchobothrium.
“IBothria with auxiliary suckers, anterior to hooks Calliobothrium.
23 Scolex flattened, bothria in pairs, hooks in pairs united by a chitinous bar. Platybothrium.
ABOLNTIA CTUCIEOTIL . « - - evcn s asem s sneaan s eeebem e e ansnsnennssnennanssennnnsensnonrsssssnssansnssanenemeenens 4.
24 Hooks with two prongs each, bothria costate .................. . Acanthobothrium.
“1Hooks with three prongs euch bothria loculate at posterior end . . Phoreiobothrium.
2% BOthria tWo. cocne i et .. Rlyynchobothrium,
B3 6378 T3 01 O
2. Bothria each with an auxiliary ] .. Otobothrium
Bothria without an auxilary Pib. .o oot ettt it it e ea e taamaaciaa et eataaaaanaanas 27.
o Bothria lateral.................. Tetrar In/nvhus
ABothria terminal. . ..o et eeearenaaaaa Synbothrium.
Analytical key to the Distoma mentioned in this report
BOAY UNATIMNICA «au ittt ittt ittt ettt et i atta e aaat st iraa s e aaa ot e nar s eiiaaaareraaens
Body armed with 8pines ...o.coeeveraeinanneen-s

1. With o more or less retractile caudal appendage
Without a retractile caudal appendage
o fSexes separate, See Distomum (Killikeria) sp. from cysts in Scomberomorus maculatus.
“18exes united, hermaphroditic. .. oooiiiiiiiiiiiiiii i et e b ettt teaas e aaaieannn 3.
{ Head prov1dcd with lobes (Bunodera). Sece Distomum auriculatum.
“THead Without Jobes . .ottt ittt ttaaeaanenasameasaaacmraaasansanacsasaneonsasmnonasennnas vanans
Forks of intestine with Iateral folds or branches.
*\Forks of intestine simple

5 {(Esophugus none or very short. Table ]I
"(Esophagus distinet........... . Table 111,
6. Mouth armed with spines Table V.
MOtth UNATIIECA ...ttt ittt tir ettt satiaearntassacansianssssssasasnseressssssnsarsrascsnssnesasnans 7.
Forks of intestine simple, testes normally two Table V1.

7.4Euch fork with an nntenor]y directed branch from near base of cesophagus, testes numerous [ Plear clu,]
J)lb!omum polyorchis.

1The species referred in early papers to Orygmalobothrium angustum has been plm,ui in this paper in the genus
Crossobothrium.

F. C. B, 1899—27



TasLE I.—Appendiculate distomes [ Hemiurus (Apoblema)].

§ - st alla Tl . Size (milli- Ova : Other characters and
Species. Suckers. Vitellaria. Testes. Qvary. meters). | (microns). Intestine. remarks.

D.ocreatum Molin.| About equal...... Two; one subglob- | Two: small, medi- | Globose; remote | Variable, | 25x14. . ... Forks extending | Seminal vesicle at
ular, the other, an, oblique, be- from testes at an- 126 tol into appendix. anterior edge of ven-

irilobed; trans- hind ventral terior margin of |  3.66. ; tral sucker.

geﬁse, middle of sucker, vitellana i : .
ody. i
D. appendicula- | Ventral about | Two; small, ven-| Two; small, ob- | Subglobular, atan- | 1.13........ 103 € SN Forks not extend- | Seminal vesicle be-
tum Rudolphi. twice diameter | tral, right sub- liqgue near ven- terior edge of vi- : ing into appen- hind ventral sucker.
of oral. i globul% r, left tral sucker, tellaria. . dix. Body usually with
i somewhat tri-

i fine transverse strize.
| lobed, toward :

81¥

D.leve Linton ....

D.monticellii Lin-
ton

D. grandiporum
Rudolphi.

D. gulosuun sp. nov.

D. tornatum Ru-
dolphi.

D. rufoviride Ru- :
dolphi.

D. sp. from menti-
eirrus saxatilis,

Ventral greatly

exceedingoral.

Ventral 3 to 5
times diameter
of oral.

Ventral 2 to 3
times oral, or

" more.

Nearly equal .....

Ventral much
larger than
oral.

Ventral twice di-
ameter.of oral.

-Ventral about

twice diameter
of oral.

posterior.

Two: subglobular
a little way back
of middle, trans-
verse.

Eobed, toward pos-
terior end.

Two: large. imme-
diately behind
ovary.

Tubular, near mid-
dleof body; about
6 showing in sec-
tion.,

Tubular, surround-
ing ovary, ex-
tending to testes.

Two: multifid, on
left side.

Two: slender, con-
voluted, tubular
to right and left
of ovary.

Two; small, trans-
verse at posterior
edge of ventral
stcker.

Two: globular, ob-
ligue halfway
between ventral

suckerand ovary.

Two; globoese, be-
hind ventral
sucker.

Two; smallish, sub-
globular, end to
end behind semi-
na- vesicle.

Two. smaller than
and a short dis-
tance behind
ventral sucker.

Two; large, round
at each side be-
hind ventral
- sucker.

Two.: large, globu-
lar, transverse
behind ventral
sucker.

Remote from testes
at anterior edge
of vitellaria.

Globular, at ante-
rior edge of vitel-
laria.

Large, globose, pos-
teriorly placed.

Globular, a short
distance behind
testes.

Subglobular,ashort
distance back of
testes.

Globular, smaller
than testes, me-

dian close bebind

testes.

Forks long .-

10(life); 7.5! 17x10

Forks irregular in

outline entering
appendix.

Forks extending

into the long,
slender appendix.

Forks extending

into appendix.

Forks not reaching

appendix.

.t Forks long, reach-

ing but not en-
tering appendix.

| Body somewhat fusi-

form, smooth, cirrus
pouch anterior to
ventral sucker.

Body slender, often
with transverse ru-
g,

Seminal vesicle in
front of ventral
sucker.

Body slender, crossed
anteriorly by fine
strize; pharynx ta-
bular,about as long
as oral sucker. A

Integument semi-
transparent; genita-
lia conspicuous,
white, vyellow,
brown, ete.

Specimens described
(4, p.575) appear to
belong to D. torna-
tum, or near it.

Body ovate-elliptical,
depressed; appendix
short,

'KOIQSIWWOO HSIA SALVELS dALINA THIL J0 NILITIAL



Tasre 1L—Ecaudate distomes with cesophagus very short or none.

; " I = : { Size (milli-]  Ova ; Other characters and
Species. Suckers. 3 Vitellaria. Testes. Ovary. meters). | (microns). Intestine. remarks.
D.vibex Linton ...| Ventral much ! Lateral and poste- | Two:lateralbehind | Subglobular, in 1.25t06 | 59x29....... Forks extending to | Body thick, convex
largerthanoral. i riorextending ventral sucker front of testes, : posterior end. above, neck concave
forward to ven- and in front of dorsal. beneath; genital
) | tral sucker. folds of uterus. aperture behind
3 ! i pharynx.
D.fecundum Lin- | Ventral much | Dorso-lateral from | Two; transverse | Dorsal to and pro- 2,75 | 34x17; 4ix |..... [§ (o I i Body bluntly rounded
ton. largerthanoral,! posterior end to near posterior jecting in front i, 17; very in {front, squarish
aperture trans- :  ventral sucker, end. of testes, trans- ! numerons. posteriorly, thick.
verse. not abundant. verse diameter :
A i greatest. |
D. sp. from Raja | Ventral much | Twolateralclusters | Two; lateral, side | Smallerthan testes, 7.5 1 86X45; feW |iiiiiiii i General habit of body
levis (figs. 224, largerthanoral,; ofsmalldarkbod- by side, near pos- in front of them, | much agin D. feecun-
225). aperture longi- ! ies beside the tes- terior end. to the right, ap- : dum.
tudinal. i tes. parently two-
: lobed. ;
D. sp. from Gaste- | Ventraltwicethe | Behind ventral | Two; lateral, near {...................... 1 CBOXBD et
rosteus bispino- diameter oforal., sucker, lateral posterior end.
sus. Probably and at posterior
belongs here end.
(fig. 226). ! :
D. bothryophoron | Ventral about ; Asingle6or7lobed | Two, rather small, | On left sidein front .87 20x13; very .
Olsson. twice the diam- mass, lateral to- elliptical, imme- of vitellaria. numerous.{{ Forks extending to | Body conspicuously
eter of oral. ward posterior ' diately behind .8 17x10; very posterior end. short—fusiform.
; : end. i ventral sucker. numerous.|}-
D. sp. B (a) from | Ventral larger : Scattered masses,; Two; globular, me- | Globular, at ante- S Forks thin-walled, | See text.
Opsanus tau. than oral. posteriorand mar-| dian atabout pos- rior edge of front inflated, extend-
(fig. 203). . ginal not quiteto | terior third. testis, to right. ing to posterior
ventral sucker., | | end.
D. sp. B (b) from i..... [ (s S Crowded granular | Two; on median |..... [ 7 .88 ! 45%24 ... Forksslender, thick-| See text.

Opsanus tau. !
(fig. 204). ;

masses, posterior |

and marginal to
pharynx.

i line at posterior
| third, broader
‘1 than long.

|

P
|
i

walled, to poste-
rior end.
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Tasre ITI.—Heaudate distomes with distinet esophagus.

0G¥
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Species. Suckers. Vitellaria. Testes. Ovary. Slffet(.gsl_l Intestine, Other l‘,’é]’g;‘ifl’g: s and
D. simplex Ru- | Ventral twice di- | Numerous, rela- | Two;large, median, | In front of anterior 3to 9 Forks extending to | (Esophagus ‘equal to
dolphi. ameter of oral. tively large, glo- toward posterior testis, somewhat posterior end, pharynx.
bose. from pos- end. three-lobed on
terior laterally to posterior edge.
ventral sucker.
D. vitellosum Lin- | Ventral larger— | Numerous, large, | Two;large, median, | Infront of anterior 1.4 | 50x30 ..coooifennns {3 1o S, (Esophagus  usually
ton. as much as subangular, pos- approximate, testis, a little to longer than phar-
three times di- terior and lateral near posterior right. ynx; genital aper-
ameter of oral. to ventral sucker.| end. ture in front of
the ventral sucker
to left, aperture of
ventral sucker, un-
dulate or lobed.
D.pudens Linton..| Ventral usually | Numerous, small | Two; rather large, | Globular, much 3.7 Forks extending to | (Bsophagus  shorter
: somewhat larg- bodies, posterior median, approxi- smaller than posterior end of than pharynx; geni-
er than oral. ‘dnd lateral to mate, toward pos- testes, at anterior body. tal aperture in front
pharynx.- terior end. edge of front of ventral sucker,
testes, to right. median.
D. pallens Ru- | Ventral about | Numerous, .globu- | Two; large, ellipti- | Globular, in front 3.1 “Forks extending | *“Body oblong, sub-
dolphi. twice diameter lar minute; later- cal, median, be- of testes. to posterior end.” depressed, rounded
of oral. al iIn posterior hind folds of . posteriorly.”
. ’ half of body. uterus. . 5
D. globiporum Ru- | About equal...... Fill posterior part | Two; median, | Close behind cirrus 4.35 Forks extend to ! Agrees with deserip-
dolphi. of body back of | about middle of | pouch, to right, posterior end. tion of this species,
testes; nearly to body. smaller than except that cesopha-
ventral sucker, testes. gus is not longer
i than pharynx.
D, sp. from Para- |..... do..ooona..l. ¢ At posterior end, | Two: subglobular, | Globular, in front 1.19
lichthys denta- and lateral as far median, approxi- of testis, on me- First resembles D. pu-
tus  (fig. 228) as ventral sucker mate, toward pos- dian line, qr a do dens; cesophagus
and D. sp. from or in front of it. terior. little to right. R longer than phar-
Rhombus tria- yox in both.
canthus (fig. .
229). . ; . 1.46 | 75X58 .......
D. sp. from Meni- | Ventral about ... i o i iiae et e 1 Small,same |..... (s U S, Body fusiform, like D.
dia notata. twice diameter asD. both- bothryophoron, but
of oral. ryophoron. neck more slender,
Distomum sp. from | Ventral larger ; Lateral from testes | Two; rather large, | Smallerthan testes, 2.57 | 65%x41....... Forks extend to | Body, fusiform.
Limanda ferru- than oral. | to pharynx. diagonal at pos- subglobular or ovary. |
ginea (figs. ! terior end. slightly two-
235-238). | lobed in front of
; aptetrior testes, to :
right. i .
Distomum fragile | Ventral a little | Very abundant at | Two; median, ap- | Subglobular, im- Bodyslender, fusiform
Linton. largerthanoral. | osterior end, proximate, near med ately in Forks extending || neck elongated;
i lateraland dorsal posterior end. front of anterior | 1.78t04.2 |;69x38..... ~.{ nearly to poste-!{ cesophagus much
i toand in front of testis, a little to rior end, /] longer than phar-
| ventral sucker. the right. i\ ynx.
i ]
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TaBLE IV.—Unarmed distomes with intestinal rami branched or saccalte.

Other characters and

each oral circle.

i i i Size (milli- Ova . .
Species. Suckers. Vitellaria. Testes. Ovary. m et(ers) .| (microns). Intestine. remarks.

D. macrocotyle | Ventral twice di- | In neck and as far | Two; oval, ventral, | Back of posterior | 14 (alco- | 26x17....... Anastomosing ves- | Body round, curved,
Diesing. ameter of oral. back as ovary. one behind the testes, halfway holic). sels in front sac- linear-fusiform,
other. between ventral cate and dark | neck conjiecal, re-
sucker and poste- colored in body, flexed, genital aper-
rior end. extending to tail. t ll]i{e near oral

- sucker.
D. veliporum Crep- | Ventral much | Lateral not ex-| T wo0; median a In front of testes, a | 20,50 t080. . F6X52 ... . oo iiieeiiiiaanaa. Body depressed, long,
lin. largerthanoral.] tending to poste- roximate, in | little to right. : transversely rough-
rior end of ‘intes- ront of forks of i ened, genital aper-
tine. excretory vessels ture at posterior
behind folds of margin of pharynx.

uterus.
D. clayatom Ru- | Ventralmore than! In middle of body, | Two; close behind | Immediately follow-] 18  (alco- | 84x24 ....... Anastomosing ves- | Body cylindrical, pos-
dolphi. twice diameter apparently in ventral sucker. ing testis, holic). sels in neck, sac- teriorly thickened;
of oral. small tubular or cate and dark genital aperture
thread-like folds. eolored in body, midway between
. to tail. suckers,

D. lageniforme | Ventral mueh ..o e {20 (life);7.5) e e aannn P oS Genital aperture just
Linton. larger than oral. - (life, con- ; back of mouth; body
tracted). : i depressed, contract-
‘ ing to subglobular
! shape; neck concave

! below.

1
TABLE V.—Distomes with body more or less covered with spines and mouth armed with spines.
Species. Suckers. Vitellaria. Testes. ‘ Ovary. s‘ﬁet(ggl_l (mig;gns) ) Intestine. Other Sgggﬁgm and
Distomum tenue Ventral larger | Abundant, periph- | Two; _subglobular, { Globular, in front | 2.9......... 88x4d . ... Forks extending | Pharynxlarge; remote
Linton. than oral. eral in posterior median, toward | of tesies. nearly to poste- from head, no ceso-
region, lateral to Eosterior end of ! rior end. phagus; double row
ventral sucker. ody. | of 21 spines each
: . ! around mouth.

Distomum tenue | Ventral nearly | Voluminous in pos- | Two; rather large | Subglobular, in | 4.5......... 93x58,40%X26.|. ..o Slender, linear, spines
var, tenuissime twice oral. terior two-thirds in posterior third . front of testes. evanescent both on
Linton. of body, obscur- | of body. i body and around

ing other organs. : mouth,
Distomum denta- | Ventral much | Very abundant, as | Two; large, me- ! Subglobular, trian- | 1.87....._.. 70x20 ... ... Forks extend to | Relatively broader,
tum Linton. largerthanoral.| in D. tenue, but dian, approxi-| gular in outline, ‘posterior end of more appressed, and
: extending into mate, at posterior | close in front of body. smaller than D.
neck. third of body. | anterior testis. tenue; 24 spines in

1
)

Distomum valde-
inflatum Stos-
gich.

Ventral larger
than oral,

Only immature forms
in cysts seen.
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TasLe VI.—Distomes with bodies more or less covered with spines, mouth unarmed.

i 73 i - Size Ova ; Other characters and re-
Species. Suckers. Vitellaria. Testes. Ovary. (mm.). (microns). Intestine. marks,

Distomum contor- | Ventral larger | Lateral and dorsal, | Two; approximate, | Behind posterior | 12 (alco- | 36x20,83x20,| Forks thick walled, | Spines thick and tuber-
tum Rudolphi. than oral. from posterior slightly back of testis, to the | holic). 30x20. extending to pos- culate, :

end to testes. ventral sucker, a right and dorsal, terior end.
. i little to left. i

Distomum nigro- | Ventral larger | Slender, thread-| Two; elliptical, | Ashortdistancebe- | 35 (alco- | 30x20....... Forks dark colored, | Spines deciduous.
flavum Ru- than oral, like, convoluted, about middle of hind posterior | holic). extending to pos-
dolphi. pedicellate. betw. ovary and post-acetabular testis, terior end.

. ) ventral sucker. region,

Distomum folia- | Ventral larger | From ovary nearly | Two; oblong, near | A short distance | 16 (alco- | 32x22 ....... Forks irreg., dark | Dorsum of neck with sev-

tum Linton, than oral, to oral sucker middle of post- back of posterior | holic). colored, reaching eral transverse crests.
elgh%ella te, | abundentinneck.| acetabularregion.| testis. posterior end.
oliate,

Distomum nitens | Ventral larger | Rather large glob- | Two; rather large, | Behind ventral | 5.5 (alco- | 33x18.. ..... Forkslong.......... Cirrus-pouch in front of
Linton. than oral. ular masses, lat- transverse, about sucker, globular. | holic). ventral sucker.

eralalong middle middle of body.
. - of body.

Distornum rachion | Oral larger | Posteror and lat- | Two; globular, me- | Globular, in front | 3......... 70x40 .. ..... Forks reaching to | Flat scale-like spinesdense

Cobbold. than ventral. eral to ventral dian, a little of anterior testis. posterior end. on neck, slender and
sucker. back of middle. scattering back of ven-
i ) tral sucker.

Distomum areola- | Oral a little | Posterior and lat- | Two; rather large, | Subglobular, in | 1.3 (lalco- 110x70 ...... Forks extending | There is a vitelline reser-

tum Rudolphi. larger than eral to and a lit- transverse, near front of testes, to | holic). nearly to poste- || voir between testes and
ventral. tlein frontof ven- middle of body. the left. rior end. ovary.
. tral sucker.

Distomum  pyri- | About equal...| Filling body poste- | Two; median, ap- | Small, globular, to | 0.16 to | 55x31....... Forksreaching pos- | Very variable in shape.
forme Linton. riorand lateral to proximate, near right, in front of | 0.57. terior end.

and in front of posterior end. testes.
. ventral sucker.

Distomum sp. from | About equal...; Marginal from pos- | Two;large, median, | Subglobular, close | 0.62 to 1..] 76x34, 76x52.| Forks spacious, ex- | See also Distomum sp. (4,
Stenotomus terior end to ven- back of middle, in front of ante- tendin% to poste- p. 537, LI11, 1, 2).
chrysops (97, p. tral sucker. broader than rior testis. rior end.

296, figs. 72-75). long. . .

Distomum sp. from | Nearly equal ..| Posterior and lat- | Two; globose, me- | Globular, between | 2.72 (for- | 110x70 ...... Forks extending | Body white, translucent,
Fundulus heter- eral to ventral dian, approxi- anterior testis | mol). nearly to poste- very minutely spinose,
oclitus (fig. 230). sucker. mate, bac of and ventral suck- rior end. spines very easily over-

middle. er to right. looked.

Distomum sp. from | Ventral some- | Generally distribu- | Two; large, median, | Globular, close in |3.62(alco- | 70x40 ....... Forks extend to | Body, elongated, linear,
Enchelyopus | . what larger ted back of ven- in posterior half front of anterior | holic). near posterior depressed, with minute,
cimbrius. than oral. tral sucker, espe- of body, not ap- testis. end. flat spines; - ;esophagus

cinély at posterior proximate. equals pharynx.
end.

Distomum sp. from | About equal.... Abundant; poste- | Two; median and | Subglobular, near | 3.6,1.1...} 100x70...... Forks extend | Minute, scattering, scale-
Opsanus taun rior and lateral middle, anterior posterior edge of nearly to poste- like spines easily over-
(Species A, figs. to ventral sucker subglobular, pos- ventral sucker to rior end. looked.

201, 202). in larger, to phar- terior somewhat the left.
: ¥nx in smaller. three-lobed. 3 .

Distomumsp. from | Ventral larger | Two, subglobular, | Not distinctly seen, | Globular, about on [1,71.._... 21x11, fill- | Could not be traced ;| Preserved specimens fusi-
Stolephorus than oral. dorsal and pos- but near vitella- level with ventral ing medi- back of ventral form; pharynx globose,
brownii (figs, terior to ventral ria, apparently sucker, nearvitel- an and sucker in these remote from the mouth,
195,196). sucker. behind ovary. laria, notdistinet- posterior specimens. wsophagus longer than

- 1y seen. . of body. . A pharynx. i

Distomum hispi- ; Veuntral more | Posterior and lat- | Two; median,ante- | Small, globular, [ 3to6....} 86X55....... Forks extendin g Neck clothed with coarse
dum Abilgaard. | - than twice eral to ventral rior globose, pos- median, in front . to posterior emn spines, body with smaller

oral. sucker. terior elliptical. of anterior testis. not made out in spines.

these specimens,

(5574
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PARASITES OF FISHES OF THE WOODS HOLE REGION.
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SUMMARY OF FISH PARASITES ARRANGED UNDER THEIR HOSTS.

Mustelus canis, Smooth Dog-fish.

FOOD.

The alimentary canals usually contain crabs ( Panopeus, Platyonichus, Cancer, Libinia, etc.). Squid,
annelids, and fish haye also been noted.
- NEMATODES.
1. Ascaris sp. [Pl 1x, fig. 90.] .
- Two imperfect specimens in U. 8. National Museum collection apparently removed from peritoneal
capsules. Dimensions in millimeters: Length, 23; diameter of head, 0.12; maximum diameter a little
- back of middle, 0.45; distance of anal aperture from posterior end, 0.15. Head with three short lips,
two bluntly angled, the third rounded. Body transversely rugose; posterior end bluntly rounded
with a mucronate tip which is conical and wrinkled.

CESTODES.
2. Dibothrium sp. Spiral valve. §, p.433.
3. Culliobothrium verticillatwm Rudolphi. Spiral valve. 1, pp. 476-479, pl. 1v, figs. 1-8. 2, pp. 810-812.
5, p. 447, pl. xxxrv, figs. 6, 7. 7, p. 270. Aug. 14, 1899; from two hosts, 25 large, 9 small.
Aug. 28,1899; from one host, 8. July 18,1900; from one host, 63.

Ripe proglottides noticed on one occasion upon which apertures for discharge of ova had devel-
oped. These were arranged along the median line of one of the flat surfaces and numbered about five
in most cases, although as many as eight were counted. When the proglottis was viewed from the
margin these apertures were seen to be slightly projecting. [Pl xxvi, fig. 289, ¢ and b.] i

4. Culliobothrium eschrichtii Beneden. Spiral valve. 2, pp.812-816, pl. vir, figs. 5-12. 5, p.447. Aug.
14, 1899, 1.
5. Rhynchobothrium lomentaceum Diesing. Spiral valve. 2, pp. 845-847, pl. xur, figs. 1-3.
6. Rynchobothrium bulbifer Linton. Spiral valve. 1 [R. lenuicolle Rudolphi], pp. 486-488, pl. v, figs.
17, 18. 2, pp. 825-829, pl. x, figs. 8, 9, and pl. x1, figs. 1,2. 5, p. 448, 7, p. 270. July 26,
1899; from two hosts, 22. Aug. 14,1899; from two hosts, 12, Aug. 28, 1899; from one host, 3.
7. Rhynchobothrium tumidulum Linton, Spiral valve. 2, pp. 829-832, pl. x1, figs, 3-11. 5, p. 448, ¥,
p. 270. July 18, 1900; from-one host, 6. .
8, Rhynchobothrivan heterospine Linton. Spiral valve. . 2, pp. 839-840, pl. xn, figs. 3-5.
9. Rhynchobothrium sp. Blastocyst, stomach. 4, p. 798, pl. Lx1v, fig. 2.
10. Tetrarvhynchus sp. Cysts, stomach-wall. = 4, p. 809, pl. Lxvr, figs. 6,7.
11. Synbothrium filicolle Linton. Cysts, stomach-wall. 4, pp. 815, 819, 820, pl. Lxvu, fig. 9.

Galeocerdo tigrinus (G'aleocérdo maculatus), Tiger Shark.

FOOD.

The stomach may contain a great variety of objects (¥, pp. 270-271), but fish, univalve mollusks,
and squid probably constitute the principal food. The single specimen examined in 1899 had been
kept in confinement for two or three weeks and had nothing in the alimentary canal except two
opercula of the winkle (Sycotypus canaliculatus), feathers of a flicker, and some green seaweed in the
intestine. In the specimens examined in 1887 fragments of menhaden, bonito, and opercula of the
winkle were noted. .

. NEMATODES.
1. Ascaris brevicapitata sp nov.,; stomach. [Pl mi, figs, 19-22.]

Four specimens collected August 3, 1889, and a single specimen belonging to the National
Museum collection are of nearly uniforin diameter for the greater part of their length, but are
attenuate anteriorly, particularly so for about 5 mm. at the anterior end; greatest diameter near
posterior end, which is recurved. Longest female 102 mm.in length and 1 mm. in diameter; body
marked with regular annulations about 0.008 mmn. in length; cesophagus linear; spicules of male long
and slender; about 8 postanal and 30 or more preanal papille on each side; jaws very short and pro-
vided with papillee. Dimensions of a male in millimeters: Length, 70; diameter of head, 0.17; length
of head, 0.08; diameter of body one mm. back of head 0.56, one mm. from posterior end 0.75, at anal
aperture 0.37, maximum diameter 1.25; distance of anal aperture from posterior end, 0.51.
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2. Acanthocheilus nidifex Linton. Stomach. %, pp. 270, 271, 303, pl. xxxi1, figs. 116-119. 1899, from
one host, 3 in pits of mucous membrane of stomach. Ova, kept in sea water, which on
August 20 showed only early stages of cell division, on August 23 contained active embryos.

CESTODES.

3. Orygmatobothrium paulum Linton. Spiral valve. &, p. 444, pl. xxxi1, figs. 7, 8.

4. Thysanocephalum crispum Linton. Spiral valve. 1 [Phyllobothrium thysanocephalum], pp. 464468,
pl. 11, figs. 1-12. 2, pp. 823-824. 3, pp. 543-556, pls. Lx1-LXvIL. 5, p.448. ¥,p.271. See
also 4, p. 792, pl. Lxiy, figs. 10-11, for mention of larva from the squid. Aug. 19, 1899; from
one host, 113, large and small. )

5. Monorygma sp. Spiral valve. 7, p. 271. See No. 3 under Isurus dekayi.

6. Tetrarhynchus bicolor Bartels. Stomach. 4, p. 818-815, pl. Lxvuy, figs. 1-6. ¥, p. 271, Aug. 19,
1899, several attached to and penetrating the stomach wall.

Carcharinus milberti, Blue Shark.
(Incorrectly referred to Prionace glauca in paper cited below.)

FOOD.

Two small specimens, 43 feet long, taken August 5, 1889. Stomachs contained half-digested fish
(bonito). A specimen taken off Gay Head by the schooner Grampus, July 30, 1900, and examined by
Mr. C. W. Stone, was reported to have had fish of different kinds in the stomach, one of which was a
flounder, This specimen measured 9% feet.

NEMATODES. :

1. Immature nematodes. Spiral valve. Embryonic cuticle still partly adhering. Specimiens probably
introduced with food, July 30, 1900.

CESTODES.

2. Anthobothrium laciniatum Linton. Spiral valve. 2, pp. 754-759, pl. 11, figs. 10-13; pl. rv, figs. 1-3.
85, p. 439. July 30, 1900, 4, very small.

3. Crossobothrium angustum Linton. [ Orygmatobothrium angustwm Linton.] Spiral valve. X, pp. 468~
469, pl. 1, figs. 1-3. 2, pp. 796-799, pl. vi, fig. 3. 5, p. 443.

4. Monorygma sp. Spiral valve. July 30, 1900, 27, small. See remarks on No. 3, under Jsurus dekayi.

5. Phoreiobothrium lasium Linton. 1, pp. 474476, pl. 1v, figs. 24-29. 2, pp. 819-820. &5, p. 447.
7, pp. 272-273. '

6. Platybothrium parvum sp. nov. Spiral valve, July 30, 1900, 253.

‘ Probably the same species mentioned in 7, p. 300, pl. xxxi, figs. 98, 99. The hooks are
identical and should have been selected as a generic character. The bothriaare provided with two coste
on the posterior end and an auxiliary sucker in front of hooks. Neck elongated and densely spinose.
The bothria in these specimens differ from any of the genus seen before in that they are trough-shape,
the head thus bearing a strong superficial resemblance to Phoreiobothrium. The ripe segments are
elliptical and loosely attached, making a moniliform chain. Longestgpecimens, 10 to 15 mm.

Dimensions of one of the larger specimnens in millimeters: Length, 15; length of head, 0.54; breadth
of head in front, 0.41; diameter of neck immediately behind the head, 0.11; length of last segment,
0.67; breadth, 0.47. The first distinet segments began about 5 mm. back of head.

7. Rhynchobothrium tenuispine Linton. Spiral valve. 2, pp. 837-838, pl. x11, figs. 1, 2. 5, pp. 448-449,
pl. xxxr1v, fig. 8. ,

Carcharinus obscurus ( Carcharias obscurus), Dusky Shark.

FOOD, . .

- Fish, among which menhaden and squeteague have been recognized. The stomach of a specimen
examined August 1, 1899, contained a large quantity of oil in globular masses about the size of average
peas. All the specimens examined in 1899 and 1900 were small—41 to 5 feet.

: ACANTHOCEPHALA,
1. Echinorhynchus agilis Rudolphi, Spiral valve. 1, pp. 400-492, pl. v, figs. 1-6.
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CESTODES.

2. Discocephalum pileatum Linton. Spiral valve. 2, pp. 781-787, pl. x, figs. 1-7. 7, p. 272. Rare;
heads buried in mucous membrane of spiral valve; difficult to remove without breaking.

3. Anthobothrium laciniatum Linton. Spiral valve. 2, pp. 754-759, pl. 1, figs. 10-13, and pl. 1v, figs.
1-3. 9, p. 272. ‘July 17, 1899; from one host, 1. July 22, 1899; from one host, 1. Aug. 1,
1899; from one host, 150. Aug. 21, 1899; from one host, 53. Aug. 25,.1899; from one host,
numerous. July 20, 1900; from one host, 7.

4. Crossobothrium angustum Linton. [ Orygmatobothrivm angustwm Linton.] Spiral valve. 1, pp.
468-469, pl. 1, figs. 1-3. 2, pp. 796-799, pl. vni, fig. 3. %, p. 272. July 22, 1899; from one
host, 11. Aug. 1, 1899; from one host, 12. Aug. 25, 1899; from one host, 3. July 20, 1900;
from one host, 24.

Among the specimens collected in 1900 two types were represented, one elongated, very slender,
almost hair-like, attaining a length of 30 mm. with glongated and squarish segments; the other much
shorter with moniliform segments beginning 10 mm. back of head. The generic name Orygmaioboth-
rium must be discontinued for this form. It and Crossobothrium, probably, are generically the same—
i. e., bothria cruciformly arranged, each with a single auxiliary acetabulum. The latter does not
resemble anterior end of bothrium of Monorygma. Of frequent occurrence, sometimes abundant.

5. Phoreiobothriwm lasium Linton. Spiral valve. 1, pp. 474476, pl. 1v, figs. 24-29. 2, pp. 819-820.
7, P.-272. Aug. 11,1899; from one host,50. Aug. 21, 1899; from one host, 146. Aug. 25, 1899;
from one host, numerous. July 20, 1900; from one host, 3. .

6. Phoreiobothrium triloculatum sp. nov. Spiral valve.. [Pl xxvi, fig. 292.] Aug. 11, 1899; from one
host, 10. Aug. 25, 1899; from one host, few. July 20, 1900; from one host, 16.

Head larger than that of P. lasium. The most striking difference is in the posterior ends of
bothria, each of which has three loculi (arranged in a transverse row) instead of the numerous small
loculi characteristic of P.lastum. Dimensions of a specimen in sea water, in millimeters: Length, 25;
length of head, 0.71; breadth of head, 0.76; thickness of head, 0.63; breadth of neck, 0.36; thickness
of neck, 0.13; distance to first distinct segment, 4.5; length of last segment, 3; breadth, 0.78.

7. Platybothrium cervinum Linton. Spiral valve. 2, pp. 820-823, pl. viu, figs. 8-10, and pl. 1x, fig. 1.
8. Tetrarhynchus bisulcatus Linton. 1 [ Rhynchobothrium bisulcatum], pp. 479—486, pl. 1v, figs. 9-23.,
2, pp. 857861, pl. x1v, figs. 10-12, and pl. xv, fig. 1. 5, p. 452. 7, p. 272. Sometimes very
abundant in the pylorus, the heads often embedded in the mucous membrane.
"9, Tetrarhynchus bicolor Bartels. 4, pp. 818-815, pl.Lxvr, figs. 5, G.
10. Zetrarhynchus sp. Cysts, stomach wall. 4, pp. 807-808.
11. Cysts containing degenerate connective tissue sometimes found in the walls of alimentary tract.

TREMATODES.

12, Gusterostomum arcuatum Linton. Spiral valve. July 22, 1899; from one host, 5 larger, with ova,
3 smaller. .

Length of larger, 3.29 mm., very changeable, especially the anterior part. Translucent white
except back of middle where the color is yellow on account of the ova. The alcoholic specimens are
arcuate; their slender necks densely clothed with flat spines, which continue to the posterior end.
On the posterior half of the body they are less dense and arranged in transverse series. Ova 0.021 and
0.014 mm. in the two principal diameters. These specimens agree with those from the bonito in all
essential characters. The only point of difference noted is that the number of vitellaria does not appear
to be quite so definite in these as in the specimens from the bonito. Their arrangement, however, is
the same, and the number does not vary greatly from that given in the original description, viz, 32
See 7, pp. 297-208, pl. xu1, figs. 85-90.

Sphyrna zygeena, JHummerhead.

rOooDn.
Fish and squid.
- NEMATODES.

1. Spiroptera pectinifer sp. nov. Stomach. '[Pl xv, figs. 197, 198; pl. xvi, fig. 199.]
Two nematodes, a male and a female, collected July 18, 1887, are here recorded. Mouth terminal,
aperture round, two small lateral papille on head. Tail in each coiled in a close spiral. Spicules in
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male apparently equal. Anal aperture transverse with a chitinous toothed plate on its posterior border.
- Preanal papille, as seen on left side, about 24, arranged somewhat in groups of three; on right side they

appear to be fewer and larger; postanal papille, 10 seen on left side and 7 on right, with 6 nealy
median near the.tip. Dimensions in millimeters: Male, length, 16.5; diameter of head 0.11, 1 mm.
from anterior end 0.36, maximum 0.56, 1 mm. from posterior end 0.47, at anal aperture 0.27; distance
of anal aperture from posterior end, 0.27; length of cesophagus, 1.8. Female, length, 30; diameter
of head 0.13, 1 mm. from anterior end 0.42, maximum 0.86, 1 mm. from posterior end 0.71, at anal
aperture 0.28; distance of anal aperture from posterior end, 0.28; length of wsophagus, 2.
2. Ichthyonema sp.

From liver, collected by Dr. Howard Ayers, August 17, 1889. The specimen is the posterior end
of a female, 108 mm. in length and 0.7 mm. in diameter and tapering at posterior end.
3. Immature nematodes. - [Pl. x1v, figs. 183-184.]

Fragment from intestine, July 28, 1886, evidently introduced with food; length, 15 mm.; diameter,
0.45 mm.; still inclosed in hyaline embryonic cuticle; posterior end bluntly rounded; diameter nearly
uniform, irregularly interrupted by indentations. July 31, 1899; small fragment from intestine.

CESTODES,

4. Anthobothrium laciniatum Linton. Spiral valve. July 31, 1899; from one host, 4. Not recorded
before from this host. See under Carcharinus obscurus, No. 3. .
5. Phoreiobothrium lusium Linton. Spiral valve. 7, p. 2738." See under Carcharinus obscurus, No. 6.
July 31, 1899; from one host, 4.
6. Platybothrivm parvum sp. nov. Spiral valve. - 7, pp. 273 and 300, pl. xvui, figs: 98, 99. July 31,
1899; from one host, 2. See under Carcharinus wilberti, No. 6.
7. Otobothrium crenacolle Linton. Spiral valve. 2, pp. 850-853, pl. xu, figs. 9-15, and pl. x1v, figs.
1-4. 7, p. 273.
8. Tetrarhynchus. Encysted in intestinal wall. 4, p. 808.
9. Trenia sp. [Pl xxv, figs. 274-281; pl. xxvi, fig. 282.] .
July 31, 1899; several attached to mucous membrane of intestine. About a dozen were attached
firmly, their heads embedded in the intestinal wall within a space about 10.mm. square. Specimens not
-measured when first taken. The alcoholic specimens are not in good condition, being rather fragile.
Dimensions of two specimens, in millimeters: Length, 14 and 24; diameter of head, 0.86 and 0.70;
diameter of neck, 0.60 and 0.50; length of last segment, 0.50 and 0.70; breadth of last segment, 2 and
2.40; diameter of suckers, 0.34 and 0.22. Length of a free segment, 8.5; breadth, 2.5. Some of the ova
nearly circular in outline, with the diameter 0.17; others ovate with maximum diameter as much as
0.22; one 0.17 and 0.21 in the two principal diameters. Cirrus long, armed with hooks; length of
hooks, 0.014. This species suggests 7Tienia gibbosa Leidy, from a species of Lamnae inhabiting the
Pacific coast of North America.
Alopias vulpes, 7'hrasher.

The viscera of one specimen were examined July 6, 1887, but no entozoa were found. Another,
examined August 20, 1900, had remains of small fish in the intestine. No entozoa found.

Carcharias littoralis (Odontaspis littoralis), Sand Shark.

FOOD.
Fish (menhaden, sea bass, scup, and butter-fish noted) and squid.
] ACANTHOCEPHALA.
1. Eechinorhynchus carchariz. 8, pp. 536-537, pls. Lix, Lx, figs. 81-84.
2. Echinorhynchus acus Rudolphi.  Aug. 12, 1899, from one host 1.  Spiral valve. Probably introduced
- with food. %, p. 273. ’ ) ’
NEMATODES.
3. Acanthocheilus sp. Stomach. July 21, 1899, from one host 3; Aug. 9, 1899, from one host 1; Aug.
12, 1899, from one host 1. )
These worms are rather plump, thickest in the middle and tapering equally to each end. Length,
34 to 44 mm.; diameter reaching 2 mm. Mouth provided with three minute lips, No males seen.
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4. Ascaris sp. [Pl xi, figs. 127-130.] :

A few specimens found in the intestine on different occasions, immature, most of them certainly
young ascarids. They have evidently been introduced with the food and probably would not develop
further in this host. The specimen shown in figs. 127-128 was collected August 2, 1886. Length, 17 mm.;
maximum diameter from middle to posterior third of body, 0.57 mm.; body crossed with transverse
strize; wall of intestine tessellated. Figs. 129-130 show an nnmature female, length, 50 mm.; diameter,
middle to posterior fifth, 1.6 mm.

CESTODES.

5. Crossobothrium laciniatum Linton. Spiral valve. 1, pp. 469-474, pl. 1, figs. 4-18. 2, pp. 799-802,
pl. v, fig. 4. 8, pp. 445-446. 7, p. 273.

July 17, 1899; 20. July 21, 1899; several. Aug. 9, 1899; numerous. Aug. 12,1899; £. Aug. 15,
1899; 1. In this specimen the stomach was empty, the intestine contained a viscid mucus and there
was a diseased patch of mucous membrane at pyloric end of stomach, the surface being caked and
hard. Aug. 17, 1899; 4. Aug. 18, 1899; 55, large and small. Aug. 19, 1899; 12. July 20, 1900;
47 from one and 16 from another, young and adult. Two small worms in this lot present some
points of difference from the young of this species with which they were associated. Bothria provided
with an auxiliary acetabulum as in Crossobothrium but smaller, more slender, and less mobile; body
slender, with apparently true proglottides, which were elongated and without any indication of
lacinize. Habit of worm like that of form heretofore called by me Orygmatobothrium angustum. Aug.
12, 1900; numerous. Aug. 13, 1900; 106, young and adult, with numerous free, ripe proglottides.

Dr. Dahlgren reports that many sand sharks have been opened this season’ (July~August, 1900)
to supply material for work on cestodes in the Marine Biological Laboratory, and that this species has
been found in great abundance in all of them. This species may be identical with Tetrabotlrium barba-
tum Leidy. Fig. 235.1s a sketch of the posterior end of a young strobile which appeared to be dividing
into four by the abnormal enlargement of the lacinizw.

6. Rhynchobothrium longicorne Linton. Spiral valve. 2, pp. 847-849, pl. w1, figs. 4-8. 5, p. 450,
Aug. 9, 1899; 4. ) '

7. Rhynchobothrium. Encysted in walls of stomach and intestine. 4, p. 798. ~ Aug. 18,1899; blastocyst-
from cyst in stomach ™ wall.

Isurus dekayi, Mackerel Shark.
¥OOD.

One specimen, taken by the schooner Grampus, July 80, 1900, had a conger cel and fraginents of
fish in the stomach. Intozoa collected by Mr. C. W. Stone, in formalin when examined.
. NEMATODES.
1. Immature nemafodes. Intestine.
Few, small; length of largest, 12 mm. Same type frequently found in a great variety of fish. A
diverticulum from base of proboscis and another from anterior end of intestine.

CESTODES,

2. Anthobothrium laciniatum Linton. Spiral valve. Not recorded before from this host. See under
Carcharinus obscurus, No. 3.
- These individuals, 5 in number, are smaller than specimens from the dusky shark. Dimensions
in millimeters: Length, 5; breadth of head, 0.61; length of head, 0.34; diameter of neck, 0.09; distance
of first segment from head, 0.36; last segment, length 0.58, breadth 0.43. ‘

3. Monorygma sp. Spiral valve. Twelve specimens, all very small and identical with No. 4, under
Carcharinus milberti,

The heads of the living worms were not seen, and it is dlﬁlcult to determine the exact nature of
the contracted specimens. There appears to be a myzorhynchus and the character of the acetabulumn
seems to be quite different from that of the species I have been erroneously calling Orygmatobothrivum
angustum. Theauxiliary acetabulum of the latter resembles that of Crossobothrivm and of Phyllobothrium.
In the case of these specimens the auxiliary acetabulum is relatively larger than in the genera just
named and appears to be simply the anterior part of the bothrium separated by a transverse partition.
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The resemblance of head to that of Monorygma chlamedoselachi Lonnberg is very striking. The
neck is minutely serrate in outline. The ripe segments are very easily detached. Some free segments
which probably belonged to this species were much larger than the dimensions of the last segment
given below.  Dimensions of one in millimeters: Length, 3.77; length of head, 0.35; breadth of head,
0.42; diameter of neck, 0.15; distance to first segment, 1.6; last segment, length, 0.65; breadth, 0.17.
Similar forms found in Galeocerdo and Isurus.

4. Thysanocephalum ridiculum sp. nov. Spiral valve. [Pl xxvii, figs. 294, 295.]

A few very small specimens with scolices which agree in minute detail with the head proper of
7. crispum, but without the characteristic pseudoscolex of that species, were found. The head is
quadrangular, the bothria oblong; each of the four with two short, conical hooks, which are the lateral
prolongations of a transverse partition. The structure of these hooks is entirely different from that of
the ordinary chitinous hooks of cestodes and acanthocephala. It appears to be of the same essential
nature as the thickened borders of the bothria, but denser. This has already been shown for T. cris-
pum (Report of U. 8. Fish Commission for 1888, p. 547, pl. Lx1, fig. 13). Back of the hooks the
bothria are somewhat trough-shaped. In front ef the hooks the bothria are prolonged in some, short
in others. The contraction states are more variable in the anterior than in the posterior parts of the
bothria. The anterior portion evidently has suctorial functions. It has the appearance of a distinct
loculus in contraction. The strobiles are short, the proglottides rather irregular, easily detached,
posterior ones elliptical, making the chain moniliform in outline. Dimensions in millimeters: Length,
3.86; diameter of head at hooks, 0.72; in another, 0.26; length of bothrium, 0.75; in another, 0.44;
breadth of bothrium, 0.50; in another, 0.17; length of hooks, 0.06; diameter of neck 0.25, swelling
to 0.46 at 0.29 from head; in another, 0.14, swelling to 0.20 at 0.14 from head.

5. Platybothrium parvwm sp. nov. Spiral valve.

These specimens, of which 57 were found, are identical with No. 6 under Curcharinus mzlbam
Upon superficial examination one would be d1sposed to place them in the genus Phoreiobothrium. The
character of the hooks, however, is unmistakable. The longest specimens measure about 10 mm.
They are not in good condition for measuring, being more or less coiled up. The segments drop off
very easily. A few retained, six in one case, give to the strobile a characteristic moniliform appear-
ance. In such cases the segments may be a little longer than broad, asJong as broad or broader than
long. For further details of this species, see under C. milberti, No. 6.

6. Tetrarhynchus robustus Linton. Scolex, spiral valve. One scolex with beginning of strobile. [PL
xx1, fig. 242.] ’
: Squalus acanthias, florned Dog-fish, Spiny Dog-fish.

Foob.

"A specimen examined by me July 26, 1900, had been confined in the pool two or three weeks.
The alimentary tract was almost entirely empty, except a few bits of eelgrass and the test of a young
sea-urchin 1.5 mm. in diameter. Vinal N. Edwards says he has examined the stomachs of this dog-fish
and found them filled with ctenophores. No entozoa were found. Mr. C. F. Silvester reports that
he finds fish of various kinds in the stomachﬂ of spiny dog-fish from Provincetown, Mass.

7, p. 274
Raja ermacea,, Summer Skate.

FOOD.

* Usually crustacea and annelids, but bivalve mollusks, squid, and fish also frequently found in the
stomach. In the summer of 1899 thirty-two skates were examined and the following food material
noted: Crabs (hermit, Cancer, Callinectes, Panopeus, ‘and others), shrimps, amphlpods, annelids, sqmd

bivalve mollusks, small fish.
NEMATODES.

1. Ascaris rotundata Rudolphi. Stomach and intestine. [Pl w1, figs. 14-18.]

Nematodes found on several occasions are referred to this species. Length of males, 12 to 18 mm.;
females, 25 to 40 mm. There are three postanal, one large and two small, and eight or nine preanal
papille on each side in the male. Mouth trilobed, the lips projecting into blunt papillee, and
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surrounded by a circle of minute teeth, which traverses the middle of inner surfaces of lobes, there
being twelve or more of these dentigerous ridges on each lip.

2. Nematodes, immature.
Found on a few occasions in the alimentary tract, evidently introduced with food.

CESTODES.

3. Echeneibothrium variabile Beneden. Spiral valve. 1, pp. 460-462, pl. 1, figs. 9-13. 2, pp. 766~767.
85, p. 440. 7, p. 274. In 1899, 4 found, 32 skates examined. July 9, 1900, 24 skates examined,
no E. variabile.

4. Rhynchobothrium imparispine Linton. Spiral valve. 2, pp. 840-843, pl. xu, figs. 6-9. 5, p. 450,
July 27, 1899; blastocyst, with larva,in stomach. Aug. 4, 1899; larva, in stomach. Food
in two latter cases consisted of annelids, bivalve mollusks, Cancer irroratus, and shrimp.
July 9, 1900; one specimen obtained from a lot of 24 skates; length in alcohol, 56 mm.

5. Rhynchobothrium tumidulum Linton. Spiral valve. Aug. 12,1899; 1. First record of this species in
the skate. See under Mustelus canis, No: 7.

6. Tetrarhynchus, cysts. Intestinal wall. 4, p. 809. July 19, 1899; two small cysts, with degenerate
connective tissue in stomach wall. Aug. 17, 1899; several cysts in intestinal wall, filled with
degenerate tissue which effervesces briskly with dilute hydrochloric acid.

Raja ocellata, Big Skate, Winter Skate.

. FOOD,
Squid and annelids.
NEMATODES.
1. Nematode, immature. 7, p. 274. ‘
CESTODES.

2. Rhynchobothrium imparispine Linton.” %, p. 274. See under Raja erinacea, No. 4.
3. Cyst. Stomach wall. %, p. 274.

Raja eglanteria, Brier Ray.
NEMATODES.

1. Ascaris rotundate Rudolphi. One male specimen in U. 8. N. M. collection; length, 12 mm. Four
small postanal and eight larger preanal papille were counted on each side. See under Raja
ertnacea, No. 1.

Raja lsevis, Barndoor Skate.
FOOD.

Two specimens taken by the schooner. Grampus off Gay Head July 30, 1900, in 65 to 70 fathoms,
and examined by Mr. C. W. Stone, were found to have lobsters in their stomachs,

CESTODES.

1. Rhlinebothrivm minimum Beneden., Spiral valve. 8, pp. 441442, pl. xxxuy, fig. 5.

2. Acanthobothrium coronatum Rudolphi. [Pl xxvi, fig. 203.] Spiral valve. July 30, 1900, 16; the
longest ‘measured 90 mm. in formalin; several had their heads firmly embedded in intestinal
wall, in which places some of the surrounding tissue seems to have undergone some degenera-
tion.- Dimensions of a specimen in glycerine, slightly compressed, in millimeters: Length, 58;
length of head, 1; breadth of head, 1; breadth of neck, 0.4; Iength of hooks, 0.17; length of
first distinet segments, 0.03; breadth, 0.45; length of last segment 1, breadth 0 57; length of &
free segment 2.7, breadth 0.9.

3. Rhynchobothrium imparispine Linton. Spiral valve. July 30, 1900; 1. First record of this species
in this host. See under Raja erinacea, No. 4.

4. Tetrarhynchus robustus Linton. July 30, 1900; 3 scolices, which look as if they had but recently
emerged from their cysts, See under Dasyatis centrura, No. 18.

TREMATODES,

5. Distomum veliporum Creplin. Stomach. €, pp. 521-522.
6. Distomum sp. [Pl xxxi, figs. 348, 349.] :
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A single specimen collected July 30, 1900, was at first thought to be near D. fecundum. The
general habit of the body is much asin that species. The opening of the acetabulum, however, instead
of being transverse, is longitudinal. It suggests also Beneden’s D). cestoides, but the testes appear tolie
transversely near the posterior end instead of on the median line. Asfaras can be made out from an
examination of the specimen in glycerine, it has the following characters: Body smooth, thickish,
depressed, of nearly the same breadth throughout, rounded at each extremity; aperture of mouth nearly
circular, a little wider than long; acetabulum much larger than oral sucker, aperture elongated;
pharynx pyriform, with the larger end in front and overlapped by the oral sucker; wsophagus at least
as long ag pharynx; intestinal rami not clearly made out, but apparently simple and reaching to the
posterior end ; cirrus passes dorsal to the acetabulum to the right of the cesophagus as far as the pharynx,
whenee it curves back and opens at the anterior border of the acetabulum. Testes two, side by side
near the posterior end; ovary smaller, apparently two-lobed, in front of testes and toward the left; uterus
in front of testesin middle of body; ova of different sizes. Vitellaria two narrow clusters of small dark-
brown bodies lateral to the testes, the one on the right extending less than halfway to the acetabulum,
. the othera little more than halfway. Dimensionsin millimeters: Length, 7.5; breadth, 2; oral’sucker,
length 0.97, breadth 0.94, aperture 0.25 long and 0.28 wide; acetabulum, length 1.38, breadth 1.5,
aperture 0.48 long and 0.33 wide; pharynx, length 0.44, greatest breadth 0.33; larger ova 0.086 and
0.045, smaller 0.062 and 0.035, in the two.principal diameters. '

Tetronarce occidentalis, Torpedo.
FOOD.

The alimentary canal was nearly empty in all the torpedoes I have examined, a few remains of fish
being about the only identifiable contents. The stomach and intestine in all cases, including one
specimen examined in 1889 and two in 1900, contained an extremely viscid and tenacious mucus.
The extraordinary thickness of the walls of the ahmentary tract is apparently associated with equally
extraordinary digestive power.

. CESTODES.

1. Calyptrobothrium occideniale Linton. Spiral valve. ¥,pp.274-275 and 298-299, pl. xu1, figs. 92-97.
July 29, 1899; 3 strobiles; scolices not found. July 16, 1900; 5, small, 20 to 27 mm. inlength,
only 1 with scolex. The changes wrought in the appearance of the scolex of this species by
different states of contraction are very diverse.

2. Rhynchobothrium imparispine Linton, Larvee in cysts in intestinal wall. %, p. 275.

3. Tetrarhynchus bisulcatus Linton. 5, pp. 810-811, plL. rxvi, figs. 13, 14

Dasyatis centrura (Trygon centrura), Sting Ray.

FooD.

The stomachs of the sting rays which I have examined have been, as a rule, empty. Fragments
of crustacea and annelids, however, have been found in most cases somewhere in the alimentary tract;

small fish recorded in one instance.
NEMATODES, |

1. Ascaris (£). Immature. Spiral valve. ]

A single specimen collected August 1, 1887. It is immature, has been introduced with food, and
the sting ray may not be its proper host. Body smooth, of nearly uniform diameter, with fine
longitudinal strice. Head with four blunt, rather obscure papillee. Tail slenderly mucronate. Some
dimensions in millimeters: Length, 18; diameter of head, 0.08; length of wsophagus 1.12, diameter
2 mm. from head atmiddle and 2 mm. from posterior end 0.22; diameter at anal aperture, 0.12; distance
of anal aperture from posterior end, 0.16. The body enlarges slightly at base of wsophagus.

CESTODES,
All except encysted forms from spiral valve.

. 2. Anthobothrium pulvinatum Linton. [Rhodobothrium pulvinatum, Am. Journ. Sci. and Arts, March,
1889.] £, pp. 759-765, pl. 1v, figs. 4-9; pl. v, figs. 1-2. 5, pp. 439440, pl. xxx, fig. 1. 7,
p. 275.  Aug. 24, 1899; 1; large, with large number of free proglottides.
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Paratenia medusia Linton. [Pl xxvr, figs. 200-291.] 2, pp. 862-866, pl. xv, figs. 5-9. 8§,p.440. %7,
p.275. July 19, 1899; very numerous.
Much smaller than specimens found in prw10us years. Dimensions in millimeters: Length of

head and chain of 10 segments, 0.5; length of last segment, 0.2; length of head, 0.08; diameter of head,
0.08. In some the segments were rounded and the chain moniliform; in others the segments were
squarish or rectilinear in outline and crowded together; but in all cases they separate easily from each
other.

4.

5.

12,
13,

14.
15.

16.
17.
18.
19.

20.

21.

22,

23.

Spongiobothrium variabile Linton. 1, pp. 462464, p].:Ii, figs. 13-16. 2, pp. 778-780. &, p. 442. 7,
p. 275.  July 19, 1899; 13 from upper part of spiral valve.

Rhinebothrium Jlexile Linton. 2, pp 768-771, pl. v, figs. 3-5. 7, p. 275.
. Rhinebothrium cancellatum Linton. ', p.275. See under Rhinoptera bonasus, No. 1.
. Phyllobothrium foliatum Linton. 2, pp. 787-794, pl. v, figs. 5-10. 5, p..443. ¥, p.275. Aug 24,

1899; 9, and a large number of free proglottides.

. Anthocephalum gracile Linton. 2, pp 794-796, pl. v, figs. 1-2.- 7, p. 275,

. Lecanicephalum peltatum Linton. 2, pp. 802-805, pl. 1x, figs. 2-4. %7, p. 275, July 19, 1899 4.

. Orygmatobothriwn crenulatum Linton. 8, pp. 444-445, pl xxxr, figs. 9-12, pl. xxx1v, fig. 1

. Acanthobothrium paulum Linton. 2, pp. 816-819, pl. vui, figs. 1-7. 7, p. 275, July 19, 1899; 25

in lower part of spiral valve,

Onchobothrium uncinatum Diesing. 8, p. 446, pl. xxxiv, figs. 2-5.

Rhynchobothrium hispidum Linton. 2, pp. 833-835, pl. xi, figs. 12-17. 7, p. 275. July 19, 1899;
very numerous, with many ripe proglottides. The latter become dark colored after lying in
water for a few hours. The heads adhere very closely to the mucous membrane and may be
overlooked by the inexperienced collector.

Rhy Jn(,hobothmum longispine Linton. 2, pp. 836-837, pl. x1, figs. 18-20.

Rhynchobothrium tenuispine Linton. 2, pp. 837-838, pl. xu1, figs. 1-2. 8, pp. 448449, pl. xxxav,
fig. 8. '

Rhgmehobothrium wageneri Linton, 2, pp. 843-845, pl. x11, figs. 10-12.

Tetrarlynchus tenuis Linton. 2, pp. 853-855, pl. x1v, figs. 5,6. 8, p. 452,

Tetrarhynchus robustus Linton. 2, pp. 855-857, pl. x1v, figs. 7-9.

Tetrarhynchus. Cysts in the stomach wall. 4, pp. 808-809. July 19, 1899; cysts under serous coat
of sfomach and pylorus; also a large one on the spleen. These were all filled with degenerate
tissue, yellowish white and of a cheesy consistency.

Synbothrivm filicolle Linton.  [Syndesmobothrium filicolle.] 2, pp. 861-862, pl. xv, figs. 2-4. 4, p.
819, pl. Lxv, fig. 10. ¥, p. 275,

TREMATODIS.

Epibdella bumpusii Linton. "External. 7, pp. 275, 286-287, pl. xxx1v, figs. 11-15.
Mr. Vinal N. Edwards says that this ectoparasite is usually found on the sharp-nosed ray.

Branchiobdella ravenelii Diesing. External. Found on several occasions. Keport of U. 8. Fish
Commission for 1871~72, p. 624, pl. xvu, fig. 89.

PROTOZOA.
In the intestinal contents of a sting ray examined July 19, 1899, enormous numbers of small bodies
were seen, long-elliptical in outline and measuring 0.014 mm. and 0.006 mm. in the two
principal diameters [pl. 1, fig. 5]. :
Myliobatis freminvillei, Sharp-hicaded Ray.
FOOD.

The stomachs of the few specimens which I have examined have been empty, with the exception

of one, in which were pieces of a large univalve mollusk, probably Sycotypus.

CESTODES.
All cestodes from spiral valve.

1. Rhinebothrium longicolle Linton. 2, pp. 776-778, pl. vi, figs. 1-4. &, pp. 441, pl. xxxu1, figs. 2-4.

7, p. 275.
F. C. B.1899—128
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2. Echenetbothrium sp. [Pl. xxvr, figs. 285-288.] From a specimen taken by the schooner Grampus
July 29, 1899, off Gay Head in 65 fathoms. Specimens collected by Mr. J. A. Stewartson.

Specimens small, not exceeding 10 mm. Length of head of one which measured 7.5 mm.
was 0.38 and the breadth 0.43 mm. The bothria were contracted by the formalin, in which they had
been placed, and their real structure is difficult to make out. Upon superficial view they appear to be
divided into five loculi, by transverse costee. A single bothrium was separated and placed in acetic
acid, and showed a structure much like that found in R. minimum (8, pp. 441-442, pl. xxxuy, fig. 5);
that is, nine or ten loculi arranged around acentral space. In one specimen the bothria were distinctly
in pairs, which corresponded to the flat surface of the body. In their contracted condition the bothria
are attached by their posterior ends and project forward; their borders are finely crenulate; slightly
tumid immediately behind the head, but evidently capable of elongation, and may appear very
different under varying conditions; transversely striate, strie merging quickly into divisions between
segments. Strobiles clavate, posterior edges of segments slightly projecting. Mature segments not
seen. A cylindrical myzorhynchus with a terminal aperture was seen in one specimen, projecting a
little in front of the anterior edges of the bothria. °

3. Acanthobothrium paulum Linton. July 29, 1899; 1. See under Dasyatis centrura, No. 11.

4. Rhynchobothrium agile Linton. &, p. 451, pl. xxx1v, figs. 12-15. 7, p. 275.

5. Rhgynchobothrium imparispine Linton. July 29, 1899; numerous. The specimens in this lot are
variable, but the character of the hooks ig that of this species. The size ig smaller than those
upon which the species was founded. See under Ruju erinacea, No. 4.

6. Tetrarhynchus robustus Linton. ¥, p. 276. See under Dasyatis centrura, No. 18.

7. Rhynchobothrium. Cysts. July 29, 1899; from stomach wall between mucova and submucosa, about
2 mm. in length. The hooks seen through sheath suggest R. longispine (2, pp. 835-837, pl. x1,
figs. 18-20). ' ’ ,

TREMATODES.

8. Distomum macrocotyle Diesing. July 29, 1899; 3 and fragment from stomach. The two largest

specimens measure 16.5 mm. in length and 2 mm. and 3.4 mm., respectively, in breadth.

Chimeera affinis.

NEMATODES.
1. Ascaris rotundata Rudolphi:
One male, length 22 mm.; fragment of female, length 34 mm.; maximum diameter about middle,
1.5 mm.; collected by'S. E. Meek, Fulton Market, New York, Octoher, 1886.

Rhinoptera bonasus ( Rlinoptera quadriloba), Cow-nosed Ray.
FOOD.

The following material has heen noted: Adductor muscles of clam, opercula of some gasteropod
mollusk (Lunatia?) packed together like a pl](, of saucers, a small lobster, fragments of crabs, and
other crustacea. .

CHSTODES.

All from spiral valve. :

1. Rhinebothrium cancellatwm Linton. 2, pp. 771-775, pl. v, figs. 3-5. .

2. Echeneibathrium sp. [Pl xxvi, figs. 283, 284.] Near I. affine Olsson. 1899, Aug.; 3 small ﬂpeci-
mens; from ray taken by the steamer Fish Hawk.

These worms do not exceed 10 mm. in length. They differ from No. 2 under Myliobutis frwnmmllm
in the more pedicellate character of bothria and less definite loculi on same. The myzorhynchuy,
" instead of being cylindrical, is conical when. extended; when retracted the head looks like I2.
variabile, only much smaller. Dimensions of a specimen in millimeters: Length, 7.5; length of both-
rium, 0.30; breadth of head, 0.50; breadth of bothrium, 0.17; diameter of myzorhynchus, at base 0.07,
at apex 0.04; diameter of body just behind head, 0.09; last segment (irregular length}, 0.73; greatest
breadth,. anterior, 0.23; least breadth, posterior, 0.12; penultimate segment, length 0.38, breadth 0.29.

3. Tylocephalum pingue Linton. 2, pp. 806-809, pl. 1x, figs. 5-9.

4. Rhynchobothrium brevispine Linfon. 5, pp. 450451, pl. xxx1v, figs. 9-11.

5. Rhynchobothrium agile Linton. 8, p. 451, pl. xxx1v, figs. 12-13.

6. Tetrarhynchus robustus Linton. &, p. 452. See also under Dasyatis centrura, No. 18.
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Acipenser sturio, Sturgeon.
‘ NEMATODES.
1. Dacinitis spheerocephala Dujardin. [Pl xvi, figs. 200-202.]7 Aug. 5, 1884; 1, a female with embryos
‘ from intestine. Dimensions in millimeters: Length, 24; diameter of head, 0.38; length of

esophagus, 2.1; greatest diameter, 5§ mm. from head, 0.64; diameter 4 mm, from posterior
end, 0.5; diameter at anal aperture, 0.24; distance of anal aperture from posterior end, 0.5.

CESTODES,

-

2. Cysts on spleen, coat of stomach, and intestine.
TREMATODES,

3. Nitzschia elongata Nitzsch., [ Nitzschia elegans Baer.] Gills. 6, p. 508.

Acipenser brevirostris, Short-nosed Sturgeon.
ACANTHOCEPHALA.

1. Echinorhynchus atlenuatus Linton. 3, p. 529, pl. Lv, figs. 23-30.

Acipenser rubicundus, Lake Sturgeon.
The following notes on entozoa from the lake sturgeon are given in this connection.

ACANTHOCEPHALA.
1. Echinorlynchus globulosus Rudolphi.
Two specimens in the U, 8. National Museum collection, collected by J. W. Milner, appear to

belong to this species. :

TREMATODES.

2. Distomum auriculatum Wedl. 6, pp. 521-522, pl. Lxv, figs. 8-10, pl. Lxv1, figs.1-5.
Pratt proposes the name Bunodera lintoni for this species.

Anguilla chrysypa (Anguille vulgaris); Eel.
FOOD,
Shrimp, crabs, annelids, mollusks, small fish.

. ACANTHOCEPHALA.
L. Echinorhynchus globulosus Rudolphi.
Three specimens in the U. 8. National Museum collection appear to belong to this species. Male,
5.5 mm.; female, 6 mm. Aug.7 and 28, 1899; numerous. . Male, 7 mm.; female, 10 min. This species
resembles K. acus, but differs from that species in the greater relative length of the lemnisci, the erect
and usually distinctly tapering proboscis, and the tubular instead of globular prostate gland.

2. Echinorhynchus agilis Rudolphi. )
Two specimens from the U. 8. National Museum collection. 1, pp. 490-492, pl. v, figs. 1-6.

NEMATODES,

3. Immature nematodes (Ascaris sp.). [Pl x1, figs. 125,126.] ¥, p. 276. Aug. 5, 1899;-2 immature,
encapsuled on viscera. : ’
Two specimens in the U, S. National Museum collection; also immature and encapsuled.
Length, 22 mm.; diameter, 1 mm. Somewhat attenuate anteriorly, tail pointed and mucronate
at tip (Agamonema capsularia). :
. CESTODES.
4. Tenia dilatata Linton. 1, pp. 488-489, pl. v, figs. 14-16. 8, p. 425.
Specimens of this genus also taken in 1899; three on August 2. Dimensions in millimeters:. Length,
8; diameter of head, 0.28; diameter of sucker, 0.08. . Segments not mature. One specimen August 28;
length, 14 mm. [Pl xxv, figs. 272,278.] :
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. Rhynchobothrium heterospine Linton. 4, p. 799, pl. Lx1v, figs. 8-8. See under Mustelus canis, No. 8.
. Rhynchobothrivm imparispine Linton. 7, p. 276. See under Raja erinacea, No. 4.

. Rhynchobothrium bulbifer Linton. Aug. 12, 1899; numerous cysts on viscera.

. Rhynchobothrium. Cysts. 4, p. 794, pl. uxi, fig. 16, and pl. vxwm, fig. 1. %, p. 276.

. Larval cestodes (Scolex polymorphus Dujardin). %, p. 276. Seen also Aug. 12, 1899.

TREMATODES.

[Solie SRR B R ]

10. Distomum grandiporum Rudolphi. @, pp. 520-521, pl. xu1v, fig. 9. Aug. 28, 1899; 1. Length,
10 mm. See under Pseudopleuronectes americanus, No. 6.

11. Distomum vitellosum Linton. Aug. 12, 1899; 1. $ee under Merluccius bilinearis, No. §.

12. Distomum sp. [See pl. xxv, figs. 228,229.] Aug. 10, 1900.

Resembles species figured in 7, pl. xxx1v, fig. 72. Dimensions in millimeters: Length, 1.96;
breadth, 0.58; diameter of oral sucker 0.19, of acetabulum 0.19; length of pyriform pharynx, 0.17,
greatest breadth 0.1; ovum 0.076 and 0.038 in the two principal diameters. Cirrus and uterus pass to
right of acetabulum. Specimen not in good condition; probably introduced with food.

Leptocephalus conger, Conger Lel.

¥OOD.

Fish. Aug. 2, 1899; 1; fish in stomach. July 30, 1900; 1; fish in the alimentary canal. July
31, 1900; 1; a herring and 3 butter-fish in stomach; crystalline lenses and other fragments of fish
in intestine. August 25, 1900; 1; young eel and fish in stomach; fin rays and an annelid (Nereis) in
intestine.
ACANTHOCEPHALA. )
1. Echinorhynchus acus Rudolphi. July 31, 1900; 7; stout-bodied, yellowish; flaccid when first
removed from intestine, became plump after lying in sea water.  Aug. 25, 1900; 1; length,
20 mm. For account of species, see 1, p. 492, and 3, p. 525.

NEMATODES.

2. Dacnitis hians Dujardin. [Pl xvi, figs. 203, 204.] July 30, 1900; 1; from eel taken by schooner
Grampus off Gay Head in 65 to 70 fathoms; collected by C. W. Stone.

This specimen agrees with Dujardin’s description, but is smaller in some of its dimensions. It
probably came from the intestine, since it is an adult female with ova in the uterus undergoing
gegmentation. Dimensions in millimeters: Length, 20; diameter of head, 0.26; of body at middle,
6.41; length of wsophagus, 1.23; distance of anal aperture from posterior end, 0.65; ova, 0.08 and 0.05
in the two principal diameters; of nearly uniform diameter throughout. A few found August 25, 1900.

3. Immature nematodes. Encapsuled on intestine. Several. Same host as No. 2.
CESTODES.
4. Rhymchobothrivm imparispine Linton. Several larvee in pyriform blastocysts and cysts on serous
coat of intestine. Same host as No. 2.  For description of species, see 2, p. 840.

5. Larval cestodes (Seolex polymorphus Dujardin).  Freein intestine. Aug. 2, 1899; July 31, 1900. Tor
account of similar forms see 8, p. 789.

TREMATODES,

6. Distomum simplex Rudolphi. Aug. 2, 1899; 2. For description of species, see 6, 525.

Dimensions of specimens in water, given in millimeters: Length, 4; diameter, anterior 0.21, at
middle 0.61, posterior 0.21; length of oral sucker 0.21, depth 0.19; length of acetabulum 0.37,
depth 0.36; ovum, 0.073 and 0.045 in the two principal diameters; length of second specimen, 2.07.
See under Microgadus, No. 6.

7. Distomum vitellosum Linton. Intestine. 7. p. 290, pl. xxxvu, figs. 38, 39.

Six small specimens which agree best with this species; collected August 25, 1900. The worms
were turgid and motionless, although they were examined as soon as collected, at which time they
had been put in salt water. Some specimens of this species, collected at the same time as these, but -
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from the blue-fish, remained active for a long time. It is likely that these had been introduced along
with food into the alimentary tract of the conger and were there in an uncongenial place.

Tarpon atlanticus, Tarpon.
NEMATODES.

1. Iehthyonema globiceps Rudolphi. [PL xvin, figs. 216,217.] U. S. National Museum collection.

A tangled mass; original number of constituent individuals not made out. The longest piece,
when disentangled, measured 385 mm.; aggregate length of pieces, 83 meters; diameter about 1 mm.
Uterus filled with ova. In the earlier folds the ova were dark amber color, spherical, 0.014 mm. in
diameter; in later folds the ova were light amber color, elliptical, 0.024 mm. to 0.026 mm. in_the longer
and 0.02 inm. in the shorter diameter. .
) CESTODES.

2. Dibothrium laciniatum Linton. 5, pp. 435436, pl. xxx, figs. 7-16,and pl. xxx1, figs. 1-7.
Clupea harengus, Herring.
FOOD.

Only young fish have been examined. The young herring is an indigeriminate surface feeder, as
the following food notes will show:

July 17, 1899; 3. Stomachs with young squid and shrimp; one filled with nerels~11k¢, annelids,
about 30 mm. in len;:th D

July 26, 1899; 23. Copepods and megalops of crab in alimentary canal.

July 27, 1899; 4. Alimentary tract with teeth and setwc of annelids.

July 31, 1899; 100. Small; about 30 mm. in length. Copepods and annelids in stomachs.

August 8, 1899; 7. Small crustacea and diatoms.

July 9, 1900; 12. Eighty millimeters in length. Alimentary canals filled with copepods.

. NEMATODES.
1. Ascaris, immature. .

U. 8. National Museum collection. These agree with descriptions of Agamonema capsularia, but
are evidently young ascarids. Length, 256 mm., tapering more anteriorly than posteriorly, with
posterior end minutely mucronate. %, p. 277. July 27, 1899; a few encysted on viscera. August
12, 1899; 2 small nematodes from viscera.

CHSTODES.
2. Rlynchobothrivm imparispine Linton. July 17, 1899, Encysted in stomach wall. For description
of species, see 2, p. 840.
8. Rhynchobothrium. Larvee encysted on viscera. %, p. 277. July 26 and 27, 1899; a few. One of
these is sketched in fig. 229 of pl. xx. ,
4. Larval cestode (Scolex polymorphus Dujardin). Small. Freein intestines. July 17,1899; numerous.
July 81, 1899; numerous. For account of similar forms, see 5, pp. 789-792.

TREMATODES.

5. Distomum appendiculatum Rudolphi (?). Intestines. July 26,1899; 9. July 27,1899;. a few. July
31,1899; 20. Ang. 8, 1899; several. Aug. 12, 1899; 12. July 9,1900; 2. For an account of
this species, gee 7, p. 289, pl.xxxvr, figs. 25, 26.

6. Distomum vitellosum Linton. See 7, p. 290, pl. xxxvir, figs. 88, 39. July 31, 1899; 1.

I record under this name a small cylindrical distome seen in small number but in various hosts
in the summers of 1899 and 1900. The measurements on this specimen from the herring agree with
those of D, vitellosum. There is an evident cesophagus, which was not made out in the specimens taken
in the symmer of 1898. -

7. Distomum bothryophoron Olsson (?). July 26, 1899; 3. July 31, 1899; few.

This species found in the herring and alewife in the summer of 1899. The body is short, fusiform,
diameter greatest at acetabulum, about four-tenths of length of body. A few dimensions of one from
the herring, in glycerine, given in millimeters are: Length, 0.87; length of oral sucker, 0.12, depth
0.13; length of pharynx, 0.065, depth 0.08; length of acetabulum 0.32, depth 0.15; ova, 0.02 and
0.018 in the two principal diameters. The specimen was lying on its side and was considerably
flattened under the compressor. TFurther description of this species under Puinolobus pseudoharengus.
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PROTOZOA.

8. Sporozoa. [Pl 1, figs. 1-3.7 July 26 and 27, 1899.

About half the fish examined on these dates were found by Mr. J. A. Stewartson to be infested
with a parasite among the muscles of the back and side. These were not examined closely at the time
of collection, but pieces of muscle with cysts were preserved and subsequently sectioned. They were
then seen to be sporocysts. On July 9, 1900, a young herring 8 cm. in length was examined. The
flesh along the back and sides, from head to tail, was filled with small white tumors. While these
were of various sizes, none were large. Two’ of the larger cysts measured 1.74 by 1.16 and 1.16 by
0.58 mm. in the two principal diameters. The sporozoa when placed so that the four polar vesicles
are uppermost are squarish in outline with rounded corners, and measure about 0.007 mm. in diameter
(fig. 3). The polar vesicles are of a faint greenish tint, the remainder of the spore colorless.

"Sections of the-infested muscular tissue show that the spores lie in clusters, which are in some
cases enveloped in a definite connective cyst and in others not. The spores were also seen in great
numbers lying along the intermuscular connective tissue fascia. One instance was noted in a series
of cross sections where a cluster of spores had. established themselves in the midst of a muscle fiber
(fig. 2). Iam informed by Mr. E. E. Tyzzer, who is studying this and other myxosporidia, that he
has not found the herring infested with this form, but that about half the young alewives examined
are infested; further, that the sporocysts are not common in the larger fish, and, moreover, the spores
are not in such good condition. The vitality of the infested fish must necessarily be much impaired
by the presence of sporozoa in such great abundance in the tissues, whereby they fall victims to
their enemies in larger proportional numbers than do their healthy associates. It is for this reason,
doubtless, that there is a less proportional number of infested individuals among the larger fish than
among the smaller.

Clupanodon pseudohispanicus, Spanish Sardine.

FOOD.

Two small specimens were examined August 15,1899. The alimentary tract contained numerous
copepods.
TREMATODES.
1. Distomum appendiculatum Rudolphi. Few. Dimensions of one in glycerine, in millimeters: Length,
0.86; diameter of oral sucker 0.06, of ventral sucker 0.12.

Pomolobus mediocris, Hickory Shad.

FOOD.

July 28, 1899; 1; stomach empty. August 13, 1900; 1; fish scale and pen of squid in pylorus.
August 16, 1900; 1; fragments of crustacea and a small erab in alimentary tract.

NEMATODES.
1. Ascarissp. [Pl v, figs. 41-45.]

Twenty-eight large and 3 small specimens from /stomach, July 28, 1899. Length of a male 30
mm., of a female 44 mm.; length of snyaller specimens, 10 mm. = Four postanal papillee and 28 preanal
on each side in male; of the preanal the 10 posterior are the smaller, the remaining 18 larger and in sets
of 2; both kinds are in a single row. These specimens have many points of resemblance to A. clavata.

CESTODES.

2. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine, July 28, 1899, and Aug. 13, 1900.
For account of similar forms, see 4, pp. 789-792.

TREMATODES.

3. Distomum appendiculatum Rudolphi. Stomach and pylorus. See ¥, p. 289, pl. xxxv1, figs. 25, 26,
July 28, 1899; 33. Aug. 13, 1900; numerous. Aug. 16, 1900; numerous. ’
Dimensions in millimeters, life: Length, 2; diameter of oral sucker, 0.09; diameter of acetabulum,
0.18; ova, 0.024 and 0.012 in the two principal diameters.



PARASITES OF FISHES OF THE WOODS HOLE REGION. 439

Many spherical bodies with concentric structure were noted in the contents of the excretory
vessels. The largest of these measured 0.016 mm. in diameter (7, p. 288).

While watching a living specimen a curious phenomenon was observed in the vicinity of the
shell gland. A fine hair-like body which lay in several coils appeared to be turning rather rapidly
around a central space. A somewhat similar appearance was present in two smaller spaces nearby.
The specimen, while still living, had been partly stiffened by holding the compressor over the flame
of an alcohol lamp for a few seconds. This phenomenon evidently has something to do with the
formation of the eggshell, but just what I could not make out.

Pomolobus pseudoharengus, Alewife.
FOOD,

Only young have been examined. Thirty-six were examined in July and August, 1899, on five
different occasions. In all of them the alimentary canal contained copepods, sometimes in enormous
numbers. In the summer of 1900 (July 9 and August 10) fourteen specimens were examined, and
in addition to copepods young squid and large numbers of small shrimp were found. These specimens
were taken at Wareham and were larger than the fish examined the yvar before. About the same
entozoa are found in the young alewife as in the young herring, with which they are agsociated.

NEMATODES.
1. Nematodes, immature. A few found in one lot in 1899 (Aug. 15).
CESTODES,

2. Larval cestodes (Scolex polymorphus Dujardin). TFree in intestine. Aug. 3, 1899. For account of

similar forms, see 4, 789-792.
TREMATODES.

.

Obtained by washing out the aliméntary canal and decanting the material.

3. Distomwm appendiculatum Rudolphi. - Found on all occasions in 1899, usually numerous. Aug. 10,
1900; very numerous. See 7, p. 289, pl. xxxviy, figs. 25, 26. Measurements of living specimens
in one lot, 1.28 mm. to 2.56 mm.
4. Distomun vitelloswan Linton.  See 7, p. 290, pl. xxxvir, figs. 38, 39; "also under Clupea Larengus, No. 6.
5. Distomum bothryophoron Olsson (?). [Pl xxxi, figs. 355, 356.] See under Clupea harengus, No. 7.
Aug. 2, 3, and 19, 1899; very few. .
Body smooth, short, fusiform; neck conical; tail tapers to a point. Oral sucker nearly circular
in ventral view, aperture broadly triangular; pharynx subglobular, close to oral sucker; cesophagus,
none; rami of intestines simple, extending nearly to posterior end. Acetabulum in middle of body,
prominent, about twice the diameter of the oral sucker, aperture transverse. Testes two, rather small,
oval-elliptical, immediately behind the acetabulum. Ovary behind testes. Iixact position not clearly
determined. Vitellaria a single six or seven lobed mass, lying laterally toward the posterior end.
Ova small, elliptical, very numerous, filling all of body back of acetabulum. Reproductive aperture
in front of acetabulum, on median line. Dimensions in millimeters of specimen in glycerine: Length,
0.8; diameter of body, anterior 0.1, middle 0.3, posterior 0.03; diameter of oral sucker 0.1, of
acetabulum 0.3; testes, 0.07 and 0.05 in two principal diameters; pharynx, length 0.05, depth 0.07;
ova, 0.017 and 0.010 in the two principal diameters. These measurements were made from ventral
view, except the pharynx, which wag measured in lateral view. .
6. Monostomum sp. [Pl. xxx1v, figs., 377-379.] Aug. 19, 1899; 4. Very small, oval or elliptical.
Dimensions in millimeters: Length, 0.8; diameter, 0.34; diameter of genital acetabulum, 0.07;
diameter of oral sucker, 0.07; ova, 0.02 and 0.017 in the two principal diameters. Vitellaria in two
magdes lying one on either side of genital acetabulum. Uterus very voluminous; body behind
acetabulum filled with ova.
PROTOZOA.
7. Sporozoa. Aug. 2, 1899; among the muscles of back and gide. Of 22 fish 9 were infected. i
Mr. E. K. Tyuzer says that about half of the young alewives examined by him in 1900 have
these cysts in the flesh, but that they are less common in the larger fish. For fuller account, see
under Clupea harengus, No. 8. ‘
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Alosa sapidissima, Shad.

NEMATODES.
1. Ascaris sp. [Pl x11, figs. 188,139.]

Immature; body slender, jaws prominent, apparently four teeth on upper lip; posterior end
terminates in an acute conical point, roughened in most cases with minute spines; length, 12 mm.
These specimens, from U. 8. National Musenm collection, were in a had state of preservamon when
examined by me; date of collection and locality not given.

Brevoortia tyrannus, Menhaden.
FOOD.

See Peck’s valuable contribution, The Sources of Marine Food, Bulletin U. 8. Fish Commission
for 1895, pages 351-368.

Thirty-two menhaden were examined in July and Angust,1899, on eight different occasions.
The character of food could be determined only by the use of the microscope, and was invariably
vegetable material, especxally diatoms, Large numbers of diatoms of many kinds were found in the
intestines of some young specimens, 36 mm. in length, on July 28, 1899; also in an adult specimen
on August 25, 1899.

CESTODES.
1. Cysts and blastocysts (Synbothrium) on viscera. . 7, p. 277,
2. Larval cestodes (Scolex polymorphus Dujardin). Small. Free in intestine. ¥, p. 277. July 17, 24,
27, and Aug. 3, 1899. Tor account of similar forms, see 4, pp. 789-792.

TREMATODES.

3. Distomum appendiculatum Rudolphi. 7, p. 289, pl. xxxvi, figs. 25, 26. Aug. 3, 1899; a few in
intestine.

4. Distomum vitellosum Linton. Sce 7, p. 290, pl. xxxvii, figs. 38, 39. One specimen found July 27,
1899. See under Clupea harengus, No. 6.

Stolephorus brownii, Striped Anchovy.
FOOD.

Fifty-two anchovies examined on seven occasions in 1899, from July 26 to Aug. 15. Intestines
usually filled with copepods, but in a few cases immense numbem of univalve mollusks were found

along with copepods.
NEMATODES.

1. Imnature nematode. July 26, 1899; 1.  Aug. 15, 1899; 1.
.CESTODES.

2. Larval cestodes (Scolex polymorphus Dujardin ). Small. Free in intestine. July 26, 1899, and Aug.
3, 1899; several. For account of similar forms, gsee 4, pp. 789-792.
3. Rhynchobothrium. Cyst on viscera. Aug. 15,1899; 1.

TREMATODES.

4. Distomum appendiculatum Rudolphi. July 31,1899; 12. Aug. 3,1899; few. 7, p. 289, pl. xxxvi,
figs. 25, 26. .
5. Distomum sp. [Pl xxr1x, figs. 319, 320.] Aug 12,1899. Slender; minutely spinose.

The life dimensions in millimeters are: Length, 1.71; diameter, anterior 0.09, greatest diameter
(one-third of length from head) 0.26, at middle 0.21, near posterior end 0.11; diamecter of anterior
sucker, 0.07; acetabulum, length 0.10, breadth 0.13; ova, 0.021 and 0.011 in the two principal diameters.

A mounted specimen is decidedly fusiform, with greatest diameter near the middle, at the
acetabulum. The neck is conical; the anterior sucker somewhat elongated; the pharynx globose,
remote from oral sucker, and followed by a slender wsophagus, which is longer than the pharynx.
The median and posterior parts of the body are filled with ova. Dimensions of mounted specimen
in millimeters: Length, 1.16; oral sucker, length 0.07, thickness 0.045; diameter of acetabulum 0.09;
pharynx, length 0.034, thickness 0.041; diameter of body, anterior 0.065. at acetabulum 0.345, near
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posterior end 0.069; ova, 0.021 anci 0.010 in the two principal diameters. The entire body is covered
with spines; those on the neck are sharp-pointed and triangular; on the body they are smaller and
more slender; atthe posterior end of the body they are minute. The cirrus is armed with comparatively
coarse spines; cirrus pouch elongate. Vitellaria in mounted specimens appear to be two subglobular
masses of coarsely polygonal granules, lying dorsal and a little posterior to the acetabulum; testes and
ovary not distinetly shown in the specimens, but evidently all near the vitellaria.

Salmo salar, Salmon.
NEMATODES,

1. Immature nematodes (Ascaris). [Pl xi, fig. 131.]
U. 8. National Museum collection; Bucksport, Me., Mr. Atking, collector. Two nematodes,

evidently from capsules. Head with three lobes, body narrowing uniformly but slightly to each end;
tail with a minute mucronate tip. Dimensions in millimeters: Length, 20; diameter, maximum 0.4,
at anal aperture 0.14; distance of anal aperture from posterior end, 0.13; length of the other speci-
men, 24; diameter, 0.5. Fig. 90, sketched from a specimen from Mustelus, would also answer for these
forms.

Salvelinus fontinalis, Brook Trout.

NEMATODES.

\

1. Cucullanus elegans Zeder.
U. 8. National Museum collection; 5 collected by Dr. Robert F. Morris; locality not given.

Female—length, 18 mm.; diamecter, 0.45 mm. -Male—length, 15 mm.; diameter, 0.25 mm. Ova,
oblong-elliptical, 0.04 mm. and 0.02 mm. in the two principal diameters. A characteristic feature of
these worms was the strongly marked longitudinal striations.

Osmerus mordax, Smell.

NEMATODES.
1. Ascaris sp. Immature.

U. 8. National Museum collection; 3 collected February 2, 1882; locality not given. Head with
three rudimentary lobes; tail minutely mucronate. Dimensions of one of the largest in millimeters:
Length, 41; diameter of head 0.3, middle 0.9, at anal aperture 0.23; distance of anal aperture from
anterior end, 0.18. Fig. 90, from Mustelus, and fig. 131, from Salmo, will also answer for these forms.

CESTODES,
2. Dibothrium ligula Donnadieu. &, p. 438. ‘

Fundulus heteroclitus, Mummichog.

FOOD,

The following fish from Waguoit Bay were examined in 1899: August 7; 26. Alimentary canals
filled with green mud, consisting of a variety of vegetable débris, enormous numbers of diatoms, and
foraminifers in considerable number. August28; 22. Alimentary canals filled with vegetable material
(eelgrass, etc.). A specimen from Katama Bay, August 28, 1800, had shrimp and other small crustaceans
in the alimentary tract.

NEMATODES.

1. Cucullanus sp. [Pl xvi, figs. 207, 208.] Aug. 28, 1899; a few small adults from intestine.

Measurements in millimeters: Length of male, 3.6 (alcoholic), female 4.8 (life), latter with ova
segmenting in uterus near genital opening. Dimensions of female, life: Length, 4.8; diameter, anterior
0.11, middle 0.17, posterior at anal aperture 0.09; length of ccsophagus, 0.56; diameter of esophagus,
anterior 0.11, middle 0.07, near posterior 0.12, narrowing to 0.07; distance from anterior end to nerve
ring, 0.21; distance of anal aperture from posterior end, 0.19; ova, 0,075 and 0.048 in the two principal
diameters. Reproductive aperture 2 mm. from posterior end.

2. Immature nematodes (Ascaris). Aug. 7, 1899; few.
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CESTODES.

3. Larval cestodes (Scolex polymorphus Dujardin). Small. Free in intestine. Aug. 28, 1899. TFor
account of similar forms, see 4, pp. 789-792.

TREMATODES.

4. Distomum sp. [Pl xxxi, fig. 354.] Aug. 7, 1899; 12. Aug. 28 1899; 4. Intestine.

Body very minutely spinose, white, translucent; acetabulum and oral sucker about same size;
outline of body, long oval; neck, short, continuous with body; greatest breadth in region of testes, near
posterior end; ecaudate; acetabulum sessile; rami of intestines simple, elongate; wsophagus as long as
pharynx; testes, two, in median line behind uterus; seminal vesicle dorsal to ovary and posterior
border of acetabulum; ovary between acetabuluin and testes, on right side; pharynx, subglobular;
genital aperture in front of acetabulum, on median line; vitelline glands lying at posterior end and
along sides of body as far as acetabulum; ova, few, relatively large. Dimensions of specimen in
formalin, given in millimeters: Length, 2.72; breadth, anterior 0.43, at acetabulum 0.89, middle 1.07,
near posterior 0.36; diameter of oral sucker, 0.26; diameter of acetabulum, 0.29; diameter of ovary,
0.21; diameter of testes, 0.33 and 0.39; ova, 0.11 and 0.07 in the two principal diameters. .

5. Distomum tornatumm Rudolphi. Aug. 7, 1899; 2. Length, 8.5 mm.

Body unarmed, appendiculate; acetabulum larger than mouth, latter subterminal; caudal appendix
elongate; cirrus minutely papillate. Dimensions in millimeters, from sections: Oral sucker, length 0.22,
thickness 0.19; diameter of pharynx, 0.13; diameter of acetabulum, 0.43; ova, 0.14 and 0.007 in the
two principal diameters. See 6, pp. 513-514, pl. xu1, figs. 6-12.

6. Diplostomlum sp. Globular cysts in liver. Aug. 30, 1899; specimens from Katama. Diameter of
cysts in sections, 0.3 mm. [PL xxvi, fig. 307.]

Cyprinodon variegatus, Short Minnow.

I have no record of entozoa from this species. Wart-like tumors, caused by myxosporidia
( Mywobolus lintoni Gurley ), are occasionally found. . A few have been seen by me in different seasons,
but no formal record of them hasg been kept. 7, p. 277. Linton, U. 8. Fish Commission Bulletin
for 1889, pp. 99-102, pl. xxxv. Gurley, U. 8. F. ¢. Bulletin for 1891, p. 414. Gurley, U. 8. F. C.

Report for 1892, p. 238, pl. xxvIL

Tylosurus marinus, (Gar-fish.

FOOD. -
Fish and shrimps.
ACANTHOCEPHALA.

1. Echinorhynchus agilis Rudolphi. Aug.11,1899; 4. Intestine. For account of this species, see 2,
p. 490, and 3, p. 534.
CESTODES. /

2. Larval cestodes (Sctﬂe:c polymorphus Duj.). - Small.  Free in intestine. Aug. 11,1899; few. %,p. 277.
TREMATODES.

3. Gasterostomum sp. [Pl xxx1v, figs. 367-368.] ¥, pp. 277, 298, pl. xu1, fig. 91. Aug. 7, 1899; 11.

Thirty gars were examined, and this species found in considerable abundance. It was noted
that the body was armed with short, rod-like, deciduous spines. Dimensions of living specimen in
millimeters: Length, 1.43; diameter, anterior 0.28, median 0.65, posterior 0.25; ova, 0.017 and 0.012
in the two principal diameters.

Tylosurus acus (7ylosurus caribbzus), Hound-fish.

I have examined but one spécimen of this gar—taken in Buzzards Bay, July 27, 1886. Several
specimens of a goose barnacle (Conchoderma vergata) were attached to the top of head behind the cyes,
Where the barnacles were rooted, the skin was off and the skull of the fish exposed.
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ACANTHOCEPHALA.

1. Echino’rhynchus pristis Rudolphi.. ‘3, pp. 530-531, pl. Lvi, figs. 31-38. ' Var. tenuicornis. 3, pp.
581-532, pl. Lvi, figs. 39-41, and pl. L, figs. 42-53.

NEMATODES,

2. Ascarissp. Immature. Intestine. An immature female, 17 mm. long. Lateral ale for about 1
mm. back of head. Postanal region somewhat elongate, fine spines at posterior tip. Longi-
tudinal muscle bundles strikingly prominent in acetic acid. Resembles No. 1 under Microgadus
tomeod.

CESTODES,
3. Dibothrium restiforme Linton. Intestine. 2, pp. 722-728, pl. 1, figs. 1-16.
4. Rhynchobothrium speciosum Linton. . Larvee encysted on viscera. 4, pp. 801-805, pl. nxv, figs. 4, 5.

TREMATODES.

5. Distomum nitens Linton. 6, pp. 534-535, pl. 11, figs. 5,6, and pl. v, fig. 1.

Gasterosteus bispinosus, Two-spined Stickleback.
TREM ATODES.

Oné small distome was obtained from the intestine of this species July 24, 1900. A sketch
was made of it while it was living. Unfortunately the specimen was lost and no further details of its
anatomy than are shown in the sketch can be given. [Pl. xxxi, fig. 350.]

Apeltes quadracus, Four-spined Stickleback.

FOOD.

In the summer of 1900 I examined a small number of this and also of the nine-spined and
two-gpined stickleback. Mostof them had been in the aquarium some time and the alimentary tracts
were empty. Four taken at Wareham, Aug. 2, had their intestines filled with copepods.

Siphostoma fuscﬁm, Pipe-fish.
FOOD.
Small crustaceans found in alimentary canal of pipe-fish taken at Wareham, August 2, 1900.

. CESTODES.
1. Rhynchobothrium helerospine Linton,

A few cysts from a specimen taken in Katama Bay, August 28, 1900, resemble the forms figured in
4, pl. Lx1v, fig. 3. The larve when liberated were found to agree with this species in the character
of hooks. ‘

Menidia notata, Silverside.

FOOD.

August 28, 1899; 26; small crustacea and vegetﬁble material. August 30, 1899; 23; annelids and
shrimp. July 17, 1900; 50; setee, spines, and jaws of annelids (Nereis), a few small (young) univalve
mollugks, and small crustaceans. July 27, 1900; 6. Fnormous numbers of small (young) univalve
mollugks (0.3 mm. and less in length), diatoms, and sand; small copepod parasites on gills, very
numerous. )

NEMATODES.
1. Tmmature nematodes. Aug. 80, 1899; 2. July 17 and 27, 1900; 1 and fragment.
CRSTODES,

2. Rhynchobothrium. Larvee encysted on viscers, Aug. 30, 1899,
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TREMATODES.

3. Distomum tornatum Rudolphi. [Pl xxvi, fig. 310.] Aug. 28, 1899; 30. Aug. 30, 1899; 10. July
17, 1900; few. See No. 4, under Coryphana hippurus. :

Maximum size: Length, 11 mm.; diameter, 2 mm.

The following dimensions in millimeters are from sections, longitudinal vertical: Diameter oral
sucker 0.22, of pharynx 0.16, of acetabulumm (maximum) 0.5, of ovary (maximum) 0.46, of testes
(maximum) 0.4; ova, 0.017 and 0.012 in the two principal diameters. These worms have a great
variety of shape and color. In some the intestine is dark-brown and quite conspicuous; uterus, with
eggs, convoluted in middle portion of body, amber yellow; vas deferensslender, thread-like, convoluted,
opaque white. As these distomes lay amid the washings from the alimentary canal of the silverside,
which contained the claws and bits of the shells of shrimps, annelids, and black and white strips of
the peritoneum of their host, they were rather difficult to distinguish from their surroundings.

4. Distomum sp. Small, short, fusiform. [Pl. xxxir, figs. 357, 358.] Ang. 28, 1899; 6. Aug. 30,
1899; 2.

Resembling D. bothryophoron Olsson, but with more slender neck and distinet cesophagus.

5. Distomum valde-inflatum Stossich. In globular eysts, in the liver (July 17, 1900), and in fat masses
in the body cavity (Aug. 30, 1899). These have spines around the mouth and smaller spmes
on neck. * See 6, pp. 527-528, pl. xLviy, figs. 10,11, and pl. xvvim, figs. 1,2, .

Mugil cephalus, Jumping Mullel.
 ¥OOD.

August 28, 1899; 21, small, 90 mm. to 100 mm. long. July 28, 1900; 12, small. TFish in both
cases from Waquoit Bay. Alimentary tracts filled with green mud, which contained large numbers of
diatoms, green algae, an occasional copepod, and much quartz sand, in minute angular grains, No entozoa

were found.
Sphyreena borealis, Burracuda.

FOOD.

August 8 and 15, 1899; 8, small; remains of young fish in alimentary canal. July 27, 1900; 2,
small; intestines filled with immense numbers of young univalves, 0.15 mm. to 0.3 mm. in diameter,
Specimens from Katama. No entozoa found.

Scomber scombrus, Mackerel.
FOOD.

The only food notes I have are for young fish. August 2, 1899; remains of small fish. August 8
and 12, 1899; small crustaceans. July 9, 1900; small squid and copepods.

NEMATODES,

1. Ascaris. [PL vur, figs. 73,74, and pl. x1v, figs. 181, 182.]

Immature, probably 4. clavata Rudolphl collected by Mr. S. E. Meek, Fulton Market, New
York, from the stomach of a mackerel, Aug. 30, 1886. Length, 10 mm.; lateral alee very prominent.
Probably young of A. clavata, but postanal region more elongate than usual in that species. On
May 3 and 8, 1899, I received from Dr. II. M. Smith about 80 specimens of nematodes (Ascaris sp.)
taken from mackerels from the New Jersey coast—the smallest specimen about 10 mm., the others 15
mm. to 20 mm. in length. One only is adult—a female 40 mm. in length. One male was noted with
a curved spiculum, which had a strong, opaque costa and a rather broad, transparent blade.” Many of -
the smaller specimens are of the type described under the names Agamonema capsularia and Ascaris
capsularic [figs. 181, 182]; others are undoubtedly ascarids., -All are probably immature ascarids.
Other immature nematodes from the peritoneum have been collected from the mackerel, July 24,
1889, and Aug. 12, 1899. Specimens collected by Mr. Meek, Aug. and Nov., 1886, were probably all
young ascarids, although the characteristic jaws of that genus have not yet developed. The longest of
these measured 28 mm. It agrees closely with Leidy’s description of Agamonema papilligerus Diesing.
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CESTODES.

2. Larval cestodes (Scolex polymorphus Dujardin). Small. Free in intestine. Aug. 2 and 3, 1899;
July 9, 1900; numerous. For account of similar forms, see 4, pp.” 789-792.

3. Dibothrium sp. Young and larva. Intestines. July 9, 1900; a young specimen with about a dozen
segments, very active; resembles Dibothrium punctatum (2, p. 731). Also a flask-shaped larva
.2 mm. in length when at rest, but capable of stretching to much greater length.

4. Rhynchobothrium imparispine Linton. Encysted. 4, p. 800. v

5. Rhynchobothrium speciosum Linton. IEncysted. 4, p. 802.

6. - Rhynchobothrium bulbifer Linton. [PIl. xxi, fig. 244.7 Aug. 2, 1899. Incysted in muscles of back.

TREMATODES,

7. Distomum vitellosum Linton. See 7, p. 290, pl. xxxvir, figs. 38, 39. Aug. 2, 1899; July 9, 1900.

A few small distomes which agree with this species in essential characters were seen on the two
dates given. These were very active and assumed such a great variety of shapes that they can not he
characterized briefly. 'Within the space of a second or two the length may change from 0.7 mm., for
example, to three times that length or more. The vitellaria are opaque dead-white, other portions
translucent bluish-white. Ova, few, rather large, dimensions the same as those given for D. vitellosum.
In death the worms are cylindrical, acetabulumn prominent, neck sometimes reflexed. This remark
applies to those distomes which in thig paper are referred to this species. The characteristic subangular

appearance of the vitellaria is not evident in the living specimens.
- \

8. Distomum appendiculatum Rudolphi, Aug. 2, 1899; few. Aug. 12, 1899; 30. 7, p. 289, pl. xxxVI,

figs. 25, 26.
These appendiculate distomes agree exact]y with those from the flounder, which were referred

with much hegitation to D. appendiculatum.

Gymnosarda pelamys, Ocean Bonito.

1. Tristomum leve Verrill, Gills. 6, p. 509, pl. x1, figs. 7, 8.

Thunnus thynnus, Ilorse Mackerel.

FOOD.

I had no opportunity to examine this fish for parasites until the summer of 1900. On July 16 the
head (weight, 184 pounds) and viscera of a specimen, taken in a fish trap at Menemsha Bight, on
the 14th were brought to Woods Hole. The only indication of the character of the food was the jaw
of a squid in the intestine. The only entozoa were two distomes in the stomach.

TREMATODES,
1. Distomum clovatum Rudolphi.
Larger specimen 17 mm. long and 7 mm. in greatest dlameter The smaller was 15 mm. and

5 mm. in the corresponding dimensions. See 6, pp, 539-540, pl. rur, figs. 8-11.

Sarda sarda, Bonilo.

FooD,

The stomachs of bonitos which I have examined have usually been empty, but occasionally I
have found fragments of fish ‘and squid in the alimentary canal. = See also 7, pp. 277-278.

NEMATODES.
1. dscaris sp. [Pl v, figs. 37-40.] : : ,

- Eight in stomach of one fish July 15, 1899. Length of male, 25 mm.; of female, 40 mm. Anal
papillee much as in A. habena.  On each side there are 5 small postanal papille and 10 small preceded
by at least 20 larger preanal papille. The jaws are prominent and two-toothed. The cuticle was
imperfect in most of the specimens, as if it had been attacked by the digestive fluids.
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2. Immature nematodes (Ascaris).
U. 8. National Museum collection; U. 8. Fish Commission, 1883. The label reads: “‘Side of

bonito, external.” Length, 12 mm.; diameter, 0.26 mm. Posterior end acute, but truncate at tip.

3. Ichthyonema sp. July 25, 1899. An Ichthyonema, possibly more than one, in a tangled mass
beneath the skin in gill cavity; flat and ribbon-like, with eggs, but no young in uterus.

.

CESTODES.

4. Larval cestode, on pyloric ceca. * 7, pp. 278, 300, pl. xui, fig. 100. Also see 4, p. 789, pl. Lxi,
figs. 2, 8.
5. Larval cestodes (Scolex polymorphus Dujardin). Small. Free in intestine. Aug. 10,1899; few. For
account of these forms see 4, pp. 789-792. .
. Rhynchobothrium. In cysts of stomach wall. 4, p. 795. July 31 and Aug. 9, 1899.
Tetrarhynchus bicolor Bartels. 7, p. 277. See 4, pp. 813-815.
8.. Tetrarhynchus. Encysted in stomach wall. 7, p. 278.

e

TREMATODES.

9. Distomum vitellosum Linton. Intestine. See 7, p. 290, pl. xxxvi1, figs. 38, 39. Aug. 23, 1900.
10. Gasterostomum arcuatum Linton. 7, pp. 277-278, 297-298, pl. xi1, figs. 85-90. July 15, 1899;
) from four hosts, 18; from five hosts, 22. Aug. 10, 1899; from three hosts, several. Aug. 19,
1899; 5. July 30, 1900; 36 from three fish.
These .occur most comnmonly in the pylorus, but were found in the stomacl, pyloric caeca, and
intestine. In one instance both young and adult were found together in the intestine.

11. Hezacotyle thynni De la Roche (7). [PL xxvi, figs. 296-298. ] Aug. 7, 1900; 1, from mouth.
Collected by Mr. R. P. Cowles. A
Dimensions in millimeters, specimen somewhat flattened: Length, 7.5; breadth of body, middle
2, posterior 1.9, neck 0.55; length of neck, 0.94, the anterior tip tapering to 0.15 in a distance of 0.3;
each of the six sucking disks 0.46 and 0.36 in the two principal diameters. '

Scomberomorus ma,cuia,tus, Spaniaﬁ Mackerel.
FOOD.

The stomachs of all the specimens ‘which I have examined have been empty. The food habits
are doubtless the same as those of the nearly related S. cavalla.

NEMATODES.

1. .Ascaris incurva Rudolphi (?). Fragment, from intestine. July 30, 1900.
A female with ova developing in uterus. Dimensions in millimeters: Length, 23; diameter, 1.75;
diameter at anal aperture, 0.16; distance from anal aperture to posterior tip, 0.65.

2. Ascaris clavata Rudolphi. Immature. From stomach. Collected by S. X. Meek, Fulton Market
New York, Aug. 30, 1886. Length of longest specimen, 40 mm.

The bodies are rather thick, tapering somewhat quickly ‘at anterior end, less so at posterior.

One ala terminates on upper lip, the other on the left lower lip. In the larger specimen the vulva was

gituated 14 mm. from the anterior end. ‘

3. Immature nematode. Encapsuled on viscera. Aug. 13,1889; fragment. Dimensions in millimeters:
Length, 10; greatest diameter, 0.4; diameter at anal aperture, 0.13; distance of anal aperture
from posterior tip, 0.45. Body crossed by fine lines, making sharply serrate outline. [Pl. x1v,
fig. 172.] v . ,

4. Ichthyonema globiceps Rudolph1 ‘From ovary. Collected by 8. E. Meek, Oct., 1886. Fish from
New Jersey coast.

The specimens were first seen by me after they had been preserved in alcohol. They are imma-
ture. The aggregate length of the fragments in the vial is 120 mm. These represent two specimens.

The diameter is uniform throughout and is about 0.18 mm.,
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CESTODES,

5. Synbothrium filicolle Linton. Cysts on viscera. 4, p. 815. :
6. Rhynchobothrium bulbifer Linton. Cysts on viscera. July 21, 1900. See 4, p. 793.
7. Rhynchobothrium speciosum Linton. Cysts on viscera. July 30, 1900. See 4, pp. 801-805.

TREMATODES.

8. Gasterostomum sp. Intestine. [Pl. xxxrv, figs. 369-372.] July 21 and 30 and Aug. 13, 1900; 12
hosts in all.

_ This is probably a new species near G. arcuatum.” Neck and body crossed by fine transverse
striee, which under high magnification are resolved into transverse rows of exceedingly fine, short,
bristle-like spines. Dimensions in millimeters: Length, 2.1; diameter, anterior 0.2, maximum diameter,
‘at about 1% mm. from anterior end, 0.31; anterior sucker, length 0.14; breadth of acetabulum 0.29,
length 0.26; ova, 0.017 and 0.014 in the two principal diameters. In one of the specimens there were
ova of two kinds. The smaller had thick shells with dimensions as given above. These were most
abundant. In addition to these there were a considerable number of larger oval eggs with thinner
shells in the uterus just back of the acetabulum. The dimensions of these in life were 0.028 and 0.024
in the two principal diameters. In the preserved specimens the contrast between these ova is not so
great as in life. The vitellaria are as in G. arcuatum, viz, 16 on each side in two lateral clusters in front
of the acetabulum. Two sets of comparatively coarse diagonal fibers crossing each other (fig. 370)
constitute a conspicuous feature of the body wall in the neck of a stained specimen.

9. Distomum (Kollikeria) sp. Cysts in intestinal wall. Aug. 18, 1900. [Pl xxx1v, fig. 366.]

Only a few of these cysts were collected, it being supposed from their appearance that they
contained degenerate connective tissue. All but one consisted of but little more than a mass of small
ova. Dimensions in millimeters: Longer diameter of reniform mass 1.74, shorter diameter 1.09;
diameter of neck (?), 0.13; ova, 0.015 and 0.01 in the two principal diameters. Color, yellow and white
intermingled.

\

Scomberomorus ca.valia, Cero.
FOOD.
Bones of fish, pen and other parts of squid in stomach. Stomach usually empty,

CLSTODES.
1. Synbothrium filicolle Linton. 4, p. 818.

Scomberomorus regalis (Cybium regale), King-fish, Cera.
v FOOD,
Fragments of small fish in stomach. In most cases the stomach was empty.
. : CESTODES,
All from cysts on viscera.
1. Rhynchobothrium sp. 4, p. 794.  Aug. 18, 1899.

2. Tetrarhynchus sp. 4, p. 808.
3. Synbothrium filicolle Linton.” 4, pp. 811-818. Aug. 18, 1899.

Tetrapterus imperator (Tetrapterus albidus), Spear-fish.

NEMATODES.
1. Ascaris incurva Rudolphi.

U. 8. National Museum collection. TLabel: ‘‘From rectum of Tetrapterus, Penikese, B. G. Wilder;
August 5.7 There are twenty-four specimens in the lot, the largest 88 mm. in length and 3 mm, in
greatest diameter; diameter of head, 0.4 mm. Nematodes, probably of this species, were obtained
from the intestine of a spear-fish at Woods Hole, August 8, 1885, and turned over to B. I’. Xoons,
Mansfield, Conn.

CESTODES.
2. Dzboth'mum manubriforme Linton. Intestine. 1, pp.456-458, pl.1 ﬁgs 1-4. 2, pp. 728-731. 8, p. 429.
3. Tetrarhynchus (7). Cysts on intestine. 4, p. 809.
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Istiophorus nigricans (Histiophorus-gladius), Sail-fish.
CESTODES.

1. Dibothrium ;manubm:forme Linton. See under Tetrapterus imperator, No. 2.

Xiphias gladius, Sword-fish.

FOOD.

Fish and squid.
NEMATODES.

1. Ascaris incurva Rudolphi. Stomach. [Pl 1v, figs. 29-32.]

U. 8. National Museum collection; Casco Bay, Me., 1873. United States Fish Commission steamer
Albatross, near station 2091,1883. Woods Hole, Mass., July 25,1885. Numerous specimens in each lot.
In the last lot one of the females measures 93 mm. in length; the genital aperture is 30 mm. from the
anterior end. Some small specimens, 12 mm. in length, are the young of thisspecies. The following
note was made at the time of collecting: One of the largest measured 267 mm. in length and 3 mm.
in diameter. Some of the worms were of a greenish color; smallcr ones, with a red-brown stripe; very
small ones, hair-brown; two or three, quite dark brown. ’

CESTODES,

2. Dibothrium plicatum Rud. Intestine. 2, pp. 746-750, pl. u, figs. 1-6. &, pp. 430-431. 7, p. 278.
3. Rhynchobothrium attenuatum Rudolphi. Peritoneum. 4, pp. 805-806, pl. Lxv, figs. 8-11. ¥, p. 278,
4. Tetrarhynchus bicolor Bartels, Peritoneum and mesentery. 4, pp. 813-815, pl. Lxvim, figs. 1-6.

TREMATODES.

5. Tristomum coccinewm Cuvier. Gills. 6, pp. 509-510, pl. x1, fig. 9. 7, p. 278.
6. Distomum clavatum Rudolphi. Stomach. 6, pp. 539-540, pl. L, figs. 8-11.

COPEPODS.

7. Philichthys xiphiaz Steenstrup. July 19, 1900.

Six specimens of this parasite were found by Mr. C. F. Silvester in the frontal sinuses of a sword-
fish head which he was dissecting. These were females, with egg cases along the sides, held in place
between the dorsal and ventral rows of lateral outgrowths of the body, and ranging in length from
14.5 to 27 mm. General color white, becoming a very faint salmon on swollen lobes toward anterior
end; body along median line slightly darkened by intestine showing through. Egg masses dark
olive. Dimensions of largest specimen in millimeters: Length, 27; breadth of body at anterior lobes,
8; at middle, 3; at middle including outgrowths, 10.5.

Naucrates ductor, Pilot-fish.

But one specimen examined; no entozoa found. 7, p. 278,

Seriola zonata, Pilot-fish.

FOOD,

Stomach contents of specimen examined August 16, 1889, half digested fish, probably butter-fish.

NEMATODES.
1. Ascaris incurve Rudolphi. Stomach.

Two females, collected August 16, 1889. Dimensions of one in millimeters: Length, 22; -diameter
of head 0.19, I mm. back of head 0.28, maximum 0.9, 1 mm. from posterior end 0.36, at anal aperture
0.17; length of head, 0.12; distance from anal aperture to posterior tip, 0.36; distance of reproductive
aperture from anterior end 5.5.

CESTODES.

2. Tetrarhynchus bisulcatus Linton. Encysted, stomach wall. 4, pp. 810-811, pl. Lxvi, figs. 11-15.
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Decapterus macarellus, Mackerel Scad.
¥OOoD.

Only young specimens, 5 inches and under, have been examined. Copepods found in alimentary
canals of most of them; annelids were found in one lot along with copepods; about 200 fish examined

in July and August, 1899 and 1900.
. CESTODES.

1. Cestode larva. Intestines. [Pl. xx, fig. 228, a—e¢.]
Shaped something like a spool, with flaring sharp-edged flanges, but changing its shape in a
remarkable manner, and its length from 1 to 4 mm. September 1, 1900.

2. Larval cestodes (Scolex polymorphus Dujardin). Small.  Free in intestine. See 4, pp. 789-792.
Found in eight out of nine lots examined. Two red spots in neck and a single costa on the bothria

in specimens collected September 1, 1900.

3. Rhynchobothrium (?). Imimature larvee in cysts on viscera. July 31, 1899.
4. Tetrarhynchus bisulcatus Linton. Cyst on viscera. [Pl xxi, fig. 243.]

A single scolex, collected August 18, 1900, resembles this species, except that the hooks are
rather more slender. The borders of the bothria were provided with a band of very minute, dense,
bristle-like spines. Calcareous bodies unusually abundant, mostly oblong-elliptical in outline and
uniformly distributed in the parenchyma; largest 0.024 mm. in principal diameter. Diameter of
proboscis, including hooks, 0.06 mm.; without hooks, 0.034 mm. Length of hooks, 0.024 mm.

TREMATODES.

5. Distomwin appendiculatum Rudolphi. Intestine. [Pl xxvui, figs. 312-314.]7 Sec 7, p. 289, pl
xxxvr, figs. 25, 26. July 31 and Aug. 2, 1899. Aug. 18 and 22, 1900; few.

These distomes were very active, and when stretched to their extreme length became almost
filiform, except in the vicinity of the suckers. Asthese worms contract very much when they are placed
in the killing fluid, unless kept compressed, but little idea of their appearance in life can be gained from
a study of alcoholic specimens. One of these distomes taken August 22, 1900, revealed a structure
of the vitellaria, which suggested D. monticellii. It was one of the smaller distomes of the lot and
differed in general appearance from the larger principally in the absence of ova (see figs. 313 and 314).
The dimensions of the ova in these distomes differ from those which I have recorded for D. appendi-
culatum in my report for 1898 [7, p. 289]. Dimensions in millimeters, life: Length 2.47; diameter of
oral sucker 0.15, of ventral 0.35; ova, 0.014 and 0.01 in the two principal diameters. ’

6. Distomum vittellosum Linton. See 7, p. 290. Aug. 2, 1899; Aug. 29, 1900.

' Two distomes on former date and one on latter, with prominent acetabula, belong to the species
referred to in this paper under this specific name. The one taken August 29 was compared with
specimens from a young blue-fish taken on the same day, while the worms were alive, and found to
agree specifically.

Trachurops crumenophthalmus, Big-eyed Scad.
roon.
Two small specimens examined August 15, 1899, had in the alimentary tracts the jaws, spines,
and other fragments of annelids.
NEMATODES.
1. Iinmature (Ascaris). Encapsuled.
TREMATODES.
2. Distomum appendiculatum Rudolphi. See ¥, p. 289, pl. xxxv, figs. 25, 26.
This is a small specimen. Length, in alcohol, 0.65 mm.; diameter, 0.26 mm. It appears to

belong to the species recorded in this paper as D. appendiculatum,
. C. B.1899—29
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Caranx crysos, Yellow Crevallé,
FOOD.
Ang. 28, 1900; 13 young examined. Shrimps very abundant in alimentary canal.

CESTODES.

1. Rhynchobothrium. Cysts, peritoneum. 4, p. 794, pl. vxii, figs. 13-15.

Vomer setipinnis, Dollar-fisk.

Examined only on one occasion, August 5, 1887. No entozoa found.

Pomatomus saltatrix, Blue-fish.
FOOD.

Stomachs of adult with fish (hake, herring, scup, cunner) and squid. Smaller individuals had
in their alimentary canals small figsh, as a rule, but shrimp and amphipods were also found.

ACANTHOCEPHALA,

1. Eehinorhynchus proteus Westrumb. 1, pp. 496-497, pl. vi, figs. 3-5. 8, pp. 537-538, pl. Lx, figs.
85-88. Aug. 15, 1899; July 21, 23, 1900; Aug. 13, 1900. In intestine, usually with the head
perforating the intestinal walls.

2. Echinorhynchus incrassatus Molin.  Peritoneum. 3, pp. 533-534, pl. v, figs. 54-69a.

3. Echinorhynchus sagittifer Linton. Peritoneum. 1, pp. 493-496, pl. vi, figs. 1,2. 3, pp. 535-536.

NEMATODES.

4. Immature nematodes. Encapsuled on viscera. 7, p. 278. Aug. 15, 1899; July 21, 23, 1900; Aug. 13,
1900. [Pl x, figs. 100-106.]

Found also on many occasions in previous years encapsuled on the viscera. A common form'is
identical with that from the squeteague (fig. 107); length of one, 10.5 mm. Another common form
ig larger (18 mm. to 28 mm.). In thelarger specimens the characteristic head of Ascaris may be made
out through the investing membrane. The posterior end in this form is bluntly rounded with a sharp
mucronate tip. A small specimen, 9 mm. in length, differed from the foregoing by having the postanal
region roughened as shown in fig. 120, from Stenotomus.

One lot from the outer coats of the stomach, collected by 8. E. Meek, Fulton Market, New York,
October, 1886, represent a more advanced stage of development than the foregoing. (See figs. 100~104. )
The body is thickest anteriorly and is covered with a thin embryonic investment. The large intestine
ends abruptly in a short and comparatively narrow rectum, with a top-shaped anal gland on the left
side and another on the dorsal side, both near the termination of the intestine proper (fig. 104).
Dimensions of one in millimeters: Length, 20; diameter of head 0.14, 2 mm. back of head 0.34
maximum 0.34, 2 mm. from posterior end 0.24, at anal aperture 0.16; distance of anal aperture from
posterior end, 0.26; length of wsophagus, 2.6. :

5. Ichthyonema globiceps Rudolphi..  Ovaries. [Pl xvi, figs. 211-215.] August, 1884.

Dimensions of alcoholic specimen in millimeters: Length, 150; diameter of globular anterior
extremity of cesophagus 0.15, of wsophagus behind anterior end from 0.07 to 0.09, of intestine near
cesophagus 0.04; length of esophagus, 1; diameter of body (maximum), 1; diameter one-half milili-
meter from posterior end, 0.5; length of embryos from 0.2 to 0.36; greatest diameter of embryos
0.014. The color of the alcoholic specimen ig yellowish white, with the intestine showing as a
relatively broad, dark-brown stripe. The intestinal walls have an abundant deposit of pigment and
are traversed by transparent anastomosing lines, which produce an effect which resembles the venation
of a leaf. The embryos, which are in myriads, appear to have escaped into the body cavity by rupture’
of the uterus. They are blunt at one end and exceedingly slender, even flagellate, at the other.
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CESTODES.

6. Dibothrium crassiceps Rudolphi.
July 21, 1900; 36-scolices obtained from one fish. The longest of the strobiles, none of which
arc mature, was 40 mm. Scolex nearly globular; when at rest broader than long in some. (See No. 3,
under Merluccius bilinearis.) [Pl xvi, figs. 142-144.]

7. Rhynchobothrium bulbifer Linton. Cysts on viscera. 4, p. 793. Aug. 3, 1900.
8. Rhynchobothrium speciosum Linton. Cysts on viscera. 4, pp. 801-805, pl. Lxrv, ﬁgs 13-14, and
pl. Lxv, figs. 1-7. 7, p. 278. July 21, 23, 1900 Aug. 13, 1900.

9. Tetrarhynchus bisulcatus Linton.
Usually present in great abundance in cysts in the stomach wall; best seen by separating the
muscular coats from the submucosa, when the cysts will be seen lying in the submucosa. 1, p. 486

(R. bisulcatus). See also 4, pp. 810-811. ’ 7, p. 278, July 21, 23, 1900; Aung. 1, 1900.

10. Tetrarhynchus erinaceus Beneden.  Cysts on viscera. See 4, pp. 811-812, pl. Lxvir, figs, 1-8.  Aug.
13, 1900. :

11. Otobothrivum dipsacum Linton. 4, pp. 806-807, pl. Lxvi, figs. 1-5.
12. Synbothrium filicolle Linton, Cysts on viscera. 4, p. 818. 7, p. 278, July 21, 23, 1900; Aug.
1, 13, 1900. :

In specimen examined Aug. 1 several large cysts were found on spleen, pyloric creca, and intestine,
and one in submucosa of stomach. Cysts with degenerate contents. July 23, Aug. 11, 1900.

18. Larval cestodes (Seolex: polymorphus Dujardin).  Small, free inintestines. See 4, pp. 789-792.  Aug.
926, 1899; July 21, 1900.

TREMATODES,

14. Distomum monticellii Linton. Intestine. See 6, pp. 518-520, pl. xu1v, figs. 2-8. July 27, Aug.
11, 14, 1899; 10 in all. .

15. Distomum sp. [Pl xxxi, figs. 341-344.]

Brief mention is here made of a few small distomes found on the following dates: August 14, 1/,
26, 1899; August 18, 1900. They are characterized by being covered with low, flat spines as in D.
dentutum, mouth unarmed, suckers of about equal size, and cesophagus longer than pharynx. The
body is white, depressed, usually oval, but elongated forms also seen, both forms occurring in same
lot. Similar forms were found in the flounder (fig. 845) and scup (fig. 346); spineless distomes agreeing
in other respects with these were seen in the flounder (fig. 352), and in the butter-fish (fig. 853); a
related form from the mummichog is shown in fig. 354.

16. Distomum vitellosum Linton. [Pl xxx, figs. 337-339.] See %, p. 290, pl. xxxvI1, hgs 38, 39. Aug
26, 1899; July 21, 1900; Aug. 18, 25 29, 1900.

I here record examples from the blue-ﬁsh of a species of distome found in a number of hosts which
I have entered in my notes as small, cylindrical, with prominent acetabulum. In many cases, where
tap water was used for washing out the.contents of the alimentary canal, distomes were found which
had been killed by contact with the fresh water. Under such conditions the distome assumed a
characteristic position in which the neck was reflected nearly at right angles to the body. Insea water
or in salt golution the worm remains active and is then seen to be of very varying form. The species
is near D. simplexz. See remarks under No. 6 of Microgadus. '

17. Microcotyle sp. From gill filaments. [Pl xxv, figs. 209-306.]

Prof. C. B. Wilson, while collecting parasitic copepods from the gills of a large blue-fish, September
3, 1900, called my attention to some trematode worms. These belong to the genus Microcotyle.
They are slender, thin, and strap-like worms, attenuate both anteriorly and posteriorly. They attach
themselves to the gills by the posterior part of the body, which, for a third of its length, is provided
with a great number of minute suckers. The worms were very active with the body proper, although
remaining firmly attached to the gill filaments, in which position they were killed. They were
transparent, bluish white, the vitellaria marginal and dark brown. They were collected just as I was
about to leave Woods Hole, so that but little time was available for the study of the living worms.
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Dimensions of a specimen in glycerine, measurements in millimeters: Length of body proper
4, of posterior sucker-bearing portion 4; diameter of body, maximum 1.5, of posterior sucker-bearing
portion 0.57 near body and 0.37 near tip; diameter of single posterior sucker, 0.065; diameter of anterior
end through suckers, 0.25; anterior suckers, two in number, 0.11 in length, 0.10 in breadth; pharynx,
seen ouly in dorsal view, adjacent to suckers, length 0.07, breadth 0.05; length of ovum exclusive of
filaments, 0.21. Length of body in another specimen, 7; maximum diameter, 1.5; length of posterior
sucker-bearing portion, 4. The number of posterior suckers is about 90 in each row, or 180 in all.

Rachycentron canadus, Cobia, Crab-cater.
FOOD,

A specimen taken in Buzzards Bay, July 15, 1899, was kept in a large pool at the Fish Commis-
gion laboratory until August 31, when it was examined for parasites. The stomach contained large
numbers of bones, mostly vertebrze of fish (squeteague, etc.) from which the flesh had been entirely
digested.

NEMATODES.
1. Ascaris inquies, sp. nov. [PL vi, figs. 46-50.]

The stomach contained a large number of nematodes, which were very active and remained active
for several hours in sea water. Indeed, they showed no tendency to come to rest at the time they
were put in the killing fluid. While these worms have not yet been worked up, the following brief
characterization may be given in this preliminary report. The general color of the body in life
was dark ashy brown; head and anterior part of the body to the base of the ccsophagus white. Jaws
prominent, head wider than neck, which is sharply serrated, being crossed by fine transverse lines
at regular intervals. Posterior end acuminate. The preanal papillze appear to be about 24 on each
gide, the posterior 10 of these small; postanal papillie not seen distinctly, probably 4, very small.
The following measurements of a female in acetic acid are given in millimeters: Length, 40; length
of cesophagus, 2.47; length of head 0.16, breadth 0.29; diameter of neck at head, 0.16; maximum
diameter of body near posterier end, 0.8; diameter 1 mnm. from posterior end, 0.44; diameter at anus,
0.44; distance of anus from posterior tip, 0.51; distance between strize on neck, 0.024,

Corypheena hippurus, Dolphin.

The specimens which were brought into the laboratory had been eviscerated-so that only cestodes
encysted on the peritoneum were seen. The nematodes mentioned here are from the U. S. National
Museum collection.

NEMATODES.

1. Ascaris increscens Molin. Stomach. Collected June 24, 1887. [Pl vin, figs. 62-64.]

Dimensions of one of the largest in millimeters: Length, 43; diameter of head 0.17, 2 mm. back
of head 0.24, middle 0.7, at anal aperture 0.28; distance from anal aperture to posterior tip, 0.34; length
of male spicules, 3. Tip of tail of one mucronate with short spines. These specimens are referred to
this species provisionally.

CESTODES.

2. Rhynchobothrium sp. [Pl xx1, figs. 239, 240.] v

August 23, 1899. From large blastocyst 30 mum. in length, 5 mm. in diameter at anterior end,
tapering to point at posterior end. The larva measured 15 mm. in length. The hooks of this
specimen were not seen, but the general appearance of the larva, as well as of its blastocyst, is much
like that of R. speciosum.

3. Tetrarhynchus bicolor Bartels. 4, pp. 818-815, pl. Lxvi, figs. 1-6.
Also found both free and encysted on peritoneum of two dolphins, Aug. 23, 1899. Pedunculated
systs with network of capillaries on exterior, when opened, liberated an active larva.

TREMATODES.

4. Distomum tornatum Rudolphi. 6, pp. 513,514, pl. xui, figs. 6-12. See No. 3 under Menidia notata.
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Palinurichthys perciformis, Rudder-fisi.
FOOD.

Squid, small crustaceans, univalve mollusks. (7, p. 279.) Salpa and a slender green alga found
in the alimentary tracts of two fish from Menemsha, September 1, 1900.

ACANTHOCEPHALA.

1. Echinorhynchus pristis Rudolphi. Intestine. (Variety fenuicornis.} 8, pp. 531-532, pl. nvy, figs.
39-41, and pl. Lvi, figs. 42-53. 7, p. 279.

CESTODES.

2. Larval cestodes (Scolex polymorphus Dujardin). Free in alimentary tract. 4, pp. 789-792, pl. Lxi,
figs. 4-15. 7, p. 279. Found also Sept. 1, 1900.

TREMATODES,

3. Distomwm pyriforme Linton. Intestine. 7, pp. 279, 292-293, pl. xxxvin, figs. 52-59. Found Sept.
1, 1900.
Rhombus triacanthus (Stromateus triacanthus), Buiter-fish.

FOOD.

Stomachs of larger fish usunally empty, but a few fragments of fish oceasionally seen. In the
alimentary tracts of smaller specimens copepods, annelids, and small fish were found. = Sept. 1, 1900,
25 gmall fish were examined. The food consisted principally of amphipods. .

ACANTHOCEPITALA.

1. Iclhinorhynchus sagittifer Linton. July 24, 1900. IYncapsuled on viscera. See 1, pp. 493—496, pl.
vr, figs. 1, 2. 3, pp. 535-536, pl. Lix, fig. 80. .
NEMATODES.
2. Cucullanus sp.

U. 8. National Museum collection; Vineyard Sound; V. N. Edwards, collector. One female, with
segmenting ova; wsophagus ginuous; body of nearly same diameter throughout. Dimensions in
millimeters: Length, 9; diameter, 0.38; length of wsophagus, 0.5; diameter of wsophagus 0.05, at
anterior end 0.09; diameter of head, 0.12,

3. Immature nematodes.  On viscera. [Pl xi, figs. 132, 133,] 7, p. 279.

Very abundant. TFound in the majority of specimens examined in 1899 and 1900; small, pale
red; particularly abundant on pyloric ceeea. A specimen found in the stomach of a sea bass yielded a
large number of these worms. If the process of digestion had proceeded a little further, the sea bass
would have been the accredited host of these nematodes. Dimensions in millimeters: Length, 13;
diameter, head 0.14, 1 mm. from head 0.28, maximum (toward posterior end) 0.34, 1 mm. from
posterior end 0.28, at anal aperture 0.23; distance from anal aperture to posterior end, 0.36.

CESTODXS,

4. Rhynchobothrium. Cysts on viscera. 7, p. 279. Numerous examples were found in the summers
of 1899 angl 1900.

An interesting case of abnormality was noted in a specimen collected July 27, 1899. Only
one-half the larva——i. e., one bothrium with its pair of proboscides, including the contractile bulbs—
was present. This could not have been a case of mutilation, since it was seen to be abnormal when it
issued from the blastocyst while under the compressor. The hooks on the retracted proboscides of
this specimen reseinble those of R. bulbifer. . . ‘

5. Rhynchobothrium. Cysts in muscles. [Pl xxui, figs. 255-256¢, and pl. xx1v, fig. 265.]

On August 26, 1899, two butter-fish, which had been cleaned and prepared for the table, were
submitted to me by Dr. F. Judson Herrick, who, after having had an opinion rendered regarding their
condition, decided to allow them to be devoted to the cause of science. The muscles between the ribs
contained great numbers of small cysts. When one of these was compressed, a blastocyst was liberated,
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from which, upon further pressure, a larval cestode ( Rhynchobothrium sp.) could be obtained. Forty
of these cysts were counted in a space 4 mm. square.

Sunilar conditions were observed in a butter-fish brought to me by Mr. E. K. Tyzzer, August 17,
1900, and in another examined the following day. .

In these cases enormous numbers of cysts were seen in the muscles. They were most abundant
on the ventral side of the vertebral column, between the subvertebral spines. They were also scattered
through the dorsal region, lying deep among and near the dorsal vertebral spines. The cysts are
small, oval, about 1 mm. in length and somewhat less in shorter diameter. One measured 1.3 mm. in
length and 0.87 mm. in diameter. The contained blastocyst measured 0.87 and 0.67 mm. in the two
principal diameters. Dimensions of the larva in millimeters: Length, 0.7; bothria necarly circular, 0.3
in diameter; diameter of neck, 0.1. Contractile bulbs very short.

6. Tetrarhynchus. Cysts on peritoneum. 4, p. 809. Some. of these may belong to the genus
Rhgymehobothrium.

7. Tetrarhynchus erinaceus Beneden. See 4, pp. 811-812, pl. Lxvir, figs. 1-8.  July 27, 1900; several
on viscera.

8. Larval cestodes {Scolex polymorphus Dujardin). Free in intestine. See 4, pp. 789-792. Found in
summers of 1899 and 1900.

9. Dibothrium angustatum Rudolphi. Sept. 1, 1900. A few small specimens, the longest-less than
10 mm. in length; head about 1 mm. long and 0.3 mm. or less in width. Very active. Joints
narrow and irregular. Immature.

TREMATODES.

10. Distomum gulosum sp. nov. [Pl xxvn, fig. 315-317.]

Appendiculate distomes, apparently new. July 26, 1899; 16 specimens obtained from a lot of
4 butter-fish. Butter-fish were examined on seventeen different occasions in 1899 from July 17 to
August 26. Dimensions of living specimens, slightly compressed, in millimeters: Length, 10; maximam
diameter, median, 1.14; length of appendix, 3.6; diameter of anterior sucker 0.36, of acetabulum 0.38;
distance between suckers, 0.1; diameter of testes 0.47, of ovary 0.28; ova, 0.017 and 0.010 in the two

- principal diameters.

Body slender; neck tubular, slightly arcuate; neck and anterior part of body crossed by fine
lines, which produce a sharply serrate outline; oral sucker nearly globular; mouth slightly subterminal,
with longitudinal opening; pharynx tubular, almost as long as the oral sucker; wsophagus none;
intestinal rami extending into the appendix, which is long and slender; genital aperture on ventral
border of mouth; acetabulum nearly globular, its diameter not differing much from that of the oral
sucker; seminal vesicle some distance behind acetabulum, followed posteriorly by the two smallish
subglobular testes, which lie end to end; ovary globular, a short distance behind the testes; vitellaria
about the middle of the body, behind the testes, tubular, as many ag six tubules showing in sections;
uterus voluminous, its folds extending into the appendix; ova numerous, small. Dimensions of a
specimen mounted in glycerine, in millimeters: Length, 7.5; oral sucker, length 0.36, breadth 0.36;
_pharynx, length 0.33, breadth 0.18; acetabulun, length 0.32, breadth 0.33; distance from anterior end
to acetabulum, 0.87; distance between acetabulum and testes, 1; distance between testes and ovary,
0.19; diameter, of neck 0.36, middle of body 0.65, posterior 0.15, of anterior testis 0.28, of posterior
testis 0.25, of ovary 0.23; ova, 0.017 and Q.010 in the two principal diameters.

The alcoholic specimens show at least one important variation from the living worm, viz, in the
relative size of the suckers. In one the suckers were of equal size, in another the acetabulum was
less, and in another the anterior sucker was larger but of less transverse diameter thdn the acetabulum.
The vitellaria are tubular, showing as many as six distinct masses in transverse sections of the body.
11. Distomum sp. [Pl xxxn, fig. 353.]

Mention is here made of a few small distomes which require further study before a specific name
can be assigned to them. Specimens were found on July 24 and August 14 and 23, 1899, which were
small, oval, translucent, bluish-white, and spinose. Dimensions of a living specimen in millimeters:
Length, 0.78; diameter of oral sucker, 0.084; of ventral sucker, 0.057.

- These specimens suggest D. pyriforme. Others collected July 26 and August 2, 15, 20, and 23, 1899,
resemble these, but the habit of the body is much more slender. [Fig. 353.] Some of these suggested
Distomum sp. from the scup [7, p. 206, pl. xxxix, fig. 721, and Distomum sp. from the puffer [6, pp.
537-538, pl. vu, figs. 1, 2].  Spines can not always be made outon these forms. .
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Dimensions of specimen sketched (fig. 353), life, in millimeters: Length, 1.46; diameter, anterior
0.1, middle 0.27, of oral sucker 0.07, of ventral sucker 0.07; ova, 0.075 and 0.058 in the two principal

diameters. See also figs. 341-346, 352, 354.
» PROTOZOA.
12. Sporocyst.

From liver: White, globular, 1.5 mm. in diameter. When compressed it liberated immense
numbers of spores, which were in large part aggregated into globular or oblong clusters, the larger
as much as 0.02 mm. in diameter. The spores were short and thick, with bluntly rounded ends;
length about 0.0025 mm., and a little less than that in breadth and thickness. Collected September
1, 1900. Specimen given to Dr. H. H. Cushing.

Roccus lineatus, Stri;'r)e(l Bass.
FOOD.

The stomachs of all the specimens which I have examined have been empty. A few fish scales

have been noted in the intestine.
ACANTHOCEPIALA.

" 1. Echinorhynchus proteus Westrumb: 1, pp. 496497, pl. vi, figs. 3-5. 3, pp. 537-538, pl. Lxvin,
figs. 85-88. July 14, 1900; 2 fish examined, 20 in one, 6 in the other. Two obtained from
another July 21.
Thig parasite is apparently with rare exceptions always present in the rectum of the striped bass.
Usually the head of the worm perforates the intestinal wall and is often surrounded by a waxy
secretion, which is covered by the serous coat.

2. Fchinorhynchus acus Rudolphi. 1, pp. 492-493, pl. v, figs. 7-13. 3, pp. 525-528, pl. L, figs. 1-11,

and pl. nx, figs. 89, 90.
NEMATODES.
3. Ascaris sp. Immature.

In a striped bass examined August 18, 1887, numerous small capsules were found between the
mucous and submucous layers of the stomach. These were more or less elongated, some even vermiform,
and were dark-brown on account of the waxy, degenerate tissue with which they were surrounded.
Thege capsules contained nematodes. The head of the one examined was truncate, with indistinct
papille. The tail tapers to a smooth, round point, somewhat elongate behind the anal aperture.
The body is crossed by exceedingly fine strize. The cesophagus is long, with a crecal appendage at its
base. These forms resemble those from the squeteague. [Tigs. 107-109.]

4. Filaria rubra Leidy.

From flesh. Collected by 8. . Meek, Fulton Market New York, August 12, 1886, who says that
the worm wag red when living. The specimen is a fragment, the posterior end of a long worm; ]mezu,
slightly roughened by transverse wrinkles; length, 60 mm.; diameter, about 1 mm.

5. Lecanocephalus annulatus Molin. [Pl x1x, figs. 220-223.]

One specimen, a male, from peritoneum, August 3, 1889. The specimen was in poor condition
and but little more than the external characters could be made out. Some of the dimensions in
millimeters are given: Length, 8; diameter of head 0.19, 1 mm. back of head 0.46, maximum (about
middle) 0.61; length of copulatory spines, about 0.11; distance between the transverse dentigerous

rows, about middle of body, 0.03.
CESTODES,

6. Rhynchobothrivm speciosum Linton. See 4, pp. 801-805, pl. niv, figs. 13, 14, and pl. Lxv, figs. 1-7.
July 21, 1900. IElongated cyst on viscera.

TREMATODES.

7. Distomum tornatum Rudolphi. Intestine. [D. rufoviride Rudolphi.] 6, pp. 515-517, pl. xu, fig.
14, and plL. x11, figs. 1-4.
These specimens were wrongly identified. They should be referred to 1. tornatum.

8. Distomum lenue Linton. 6, pp. 535-536, pl. 1, figs. 2-8.
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9. Cysts in liver. [Pl. xxvi1, figs. 308, 309.]

These cysts, collected July 14, 1900, are a deep red brown, almost black by reflected light. They
are globular, except where they lie so close as to touch each other. When cleared in acetic acid their
structure is seen to be concentric. A granular nucleus of deeper color than the surrounding parts
could be made out in each, but could not be identifiel. In one case two nuclei were seen. Those
measured varied from 0.21 to 0.81 mm. in diameter, with the exception of one, a very small cyst,
which lay touching a larger one and was flattened on the touching side, whose two principal diameters
were 0.06 and 0.1 mm., respectively. It would appear that the tissues of this fish habitually build
colloid cysts around foreign particles. A thin outer layer of the cyst is lighter colored than the inner
part, and ig evidently unmodified connective tissue. The smaller cysts have essentially the same
structure as the larger. They are all confined to the surface of the liver.

Morone americana (Roccus americanus), While Perch.

¥OOD.
Fish, shrimps, and other crustaceans.

ACANTHOCEPHALA.

1. Echinorhynchus agilis Rudolphi. Intestine. 1, pp. 4%)0492, pl v, figs. 1-6. 3, pp. 534-536, pl.
L1x, figs. 70-72.
2. Echinorlynchus thecatus Linton. 3, pp. 528-529, pl. v, figs. 12-22.

TREMATODES.

3. Distomum tenue tenwissime Linton.  Peritoneum. 6, pp. 536-537, pl. 111, figs. 9-12,
4. Distomum areolatum Rudolphi. Intestine. ¥, pp. 279,293-294, pl. xxx1x, figs. 60~63.
5. Cysts with trematode ova. Liver, ete. 6, p. 537. 7, p. 279.

Centropristes striatus (Serranus atrarius), Sea Bass, Black Bass.
FOOD.
Fish, squid, crabs (Eupagurus, Panopeus, Platyoniclus, etc.).
ACANTITOCEPHALA.

1. Echinorlynchus serrani. Peritoneum. 3, pp. 534-535, pl. Lix, figs. 73-79.

2. FEchinorhynchus sagittifer Linton. Peritoneum. See 1, pp. 493-496, pl. v1, figs. 1,2. 3, pp. 535-536,
pl. uix, fig. 80. July 30, 1889; in cysts on viscera.

3. Echinorhynchus proteus Westrumb. See 1, pp. 496-497, pl. vi, figs. 3-6. 8, pp. 537-538, pl. 1Lx,
figs. 85-88. TFound among cysts collected in 1884.

NEMATODES.
4. Immature nematodes (Ascaris). - )

Tound frequently in the mesentery, often very abundant. General characters are nearly uniform
diameter, tapering at each end; tail mucronate. Agree with forms found in Pomaiomus, Cynoscion, ete.
Twenty-three bass, examined July 30, 1889, had each a large number of these worms, 1n most cases
in a tangled mass on the mesentery and pyloric ceeca. Many of these might be referred to the indefinite
species Ascaris capsularia. ’

5. Filaria rubra Leidy. [Pl xv, figs. 188-191.]

Found under the skin of a bass, Washington, D. C., October, 1891. Collected by Miss Sophia
Oberheimer.” The worm was bright red when alive. Dimensions of alcoholic specimen, in millimeters:
Length, 125; diameter of head 0.4, 5 min. from anterior end 0.65; median 0.8, 5 mm. from posterior
end 0.75, one-half millimeter from posterior end 0.4, '

CESTODES.

6. Rhynchobothrium, larvie encysted on viscera. 4, p. 793, pl. Lxiy, fig. 12. 7, pp. 279-280. Aug. 4, 1900.
7. Rhynchobothrium imparispine Linton. On viscera. 4, pp. 799-801, pl. Lx1v, figs. 9-12.
8. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine, See 4, pp. 789-792. Aug. 4, 1900.
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Lobotes surinamensis, Flasher.
ACANTHOCEPHALA.

1. Fehinorhynchus pristis Rudolphi. Intestine. Variety tenuicornis. 3, pp. 531-532, pl. wvi, figs. .
39-41, and pl. Lvr, figs. 42-53. o
NEMATODES.
2. IJmmature nematode (Ascaris). Intestine. Collected Aug. 6, 1887, [Pl xi, figs. 140-142.]

The worm is finely wrinkled transversely, tapers eqnally to head and tail; the tip of the latter is
conical and covered with minute bristle-like but short papillee. Dimensions in millimeters: Length,
11.25; diameter of head 0.12, 1 mm. back of head 0.32, maximum 0.34, 1 mm. from posterior tip 0.27,
at anal aperture 0.11; length of upper hp, 0.08; dlsmnce from anal aperture to posterior tip, 0.11;
length of cesophagus, 2 16.

3. Ichthyonema globiceps Rudolphi. Peritoneum. Aug. 3 and 6, 1887. [Pl. xvim, figs. 209, 210.]

Two specimens in the first lot, 510 mm. and 580 mm. in length and 1.48 mm. in diameter. They
are of nearly uniform diameter throughout and bluntly rounded at each end. The intestine is dark-
brown for two-thirds of its length, white for the remaining third. It ends blindly at its posterior
extremity. When the worm was subjected to pressure the young were dlschurgcd in vast numbers
from a point about 1 mm. from the anterior end.

Dimensions of embryos in millimeters: Length, 0.4; diameter at larger end 0.008, maximum
0.013; smaller end attenuate, appearing as a mere line even when highly magnified. There are four
dark-brown granular masses scattered along the middle region of the body and among them several
light-coloved refractile bodies. A slight notch was noticed at the larger end of some. A favorite
position is with the larger end bent rather sharply; the slender end is often likewise bent, so that the two
ends point toward each other. Where they occur in the greatest abundance in the parent worm they
give to the latter a plump, even distended, appearance. After they have been discharged the parent
is transparent, collapsed, much contracted, and quite irregular in outline, in places flattened and
shriveled. The larger end is said to be the anterior. I was not acquainted with this assertion at the
time of viewing the living worms, but supposed from the appearance and behavior of these embryos

that the slender end is the anterior.
CESTODES.

4. Synbothrium filicolle Linton. On viscera. 4, p. 815.
TREMATODES.

5. Gaslerostomum ovatum Linton. Intestine. %, p. 297. (Linton: Monostomwm orbiculare Rudolphi.
6, pp. 541-542, pl. L1v, figs. 2-5.) B

Stenotomus chrysops, Scup.
FOOD.

A few food notes were given in my report for 1898, pages 280-281. In the summer of 1899 T
examined 58 large and 51 small scup on 17 different occasions from July 20 to August 30. In the
stomachs of the larger, small fish and squids were most frequently found, but annelids, c¢rabs, shrimps,
amphipods, mollusks, and hydroids were also noted. The smaller contained copepods and other
small crustaceans. Some small specimens from Katama Bay, August 30, had in their stomachs
annelids, small crustacea, and small crepidulee.

Twenty-six scup were examined in the summer of 1900, with practically the same resultq ag given
above, viz, fish, small crustacea of various kinds, annehds, small bivalve mollusks, and a young
sea-urchin. Intestinal contents of a specimen taken August 29 revealed plates from the body walls
of a holothurian. A few ova of Distomum pyriforme were seen in this material-along with the
holothurian plates, spines of annelids, and vegetable débris.

ACANTHOCEPHALA.
1. Echinorhynchus acus Rudolphi. On viscera. &, p. 527.
2. Bchinorhynchus sagittifer Linton.  July 24, 1900. See 1, pp. 4934686, pl. v, figs. 1,2. 3, pp. 535~
536, pl. Lix, fig. 80.
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NEMATODES.
3. Ascaris sp. [Pl v, figs. 65-69.]

A small lot of ascarids in the U. S. National Museum collection from a scup which had been taken
from the stomach of a cero (Scomberomorus regulis). These are thickest about the middle, rather more
slender anteriorly than posteriorly; lateral alwe for about 1 mm. back of head; tail somewhat slender
and prolonged beyond the anal aperture, decidedly appressed; body crossed by fine transverse lines,
best seen toward posteriorend. Dimensions in millimeters: Length, 45; diameter of head, 0.23, 4 mm.
back of head 0.48, 10 min. back of head 0.68; median, 1.28, 1 mm. from posterior end 0.45, at anal
aperture (ventral view) 0.28; distance of anal aperture from posterior end, 0.85.

4. Immature nematodes (Ascaris). [Pl x, figs. 110-116; pl. x1, figs. 117-120.]

Very common in body cavity on viscera. Found in at least 75 per cent of the scup examined in
the past two summers; algo noted repeatedly in previous years. A careful study of these forms is
needed in order to fix their position. Some of them with the characteristic head of Agamonema, after
the removal of the cuticle, revealed the unmistakable jaws of Ascaris. Measurements of one are given
in 7, p. 280. - I add, for the purpose of comparison, measurements in millimeters, of a specimen-from
the viscera of a scup collected July 24, 1899: Length, 20; diameter, anterior 0.12, middle 0.5, at anal
aperture 0.24; diameter of cesophagus, anterior 0.07, middle 0.08, base 0.12; length of wsophagus, 1.25;
distance to nerve ring 0.57; distance of anal aperture from posterior end 0.45. In this specimen there
wag an intestinal diverticulum, short, bifurcate, prolonged cephalad, and a longer, more slender
prolongation of the wsophagus. These immature forms are probably identical with those in the blue-
fish, squeteague, and others. Figures 117, 118 are sketched from a specimen collected by Mr. R. E.
Earll, at Charleston, 8. C., March, 1880. The capsules were mostly club-shaped, arcuate, or straightish;
cuticle very finely trangverse striate. Length, 22 mm.; diameter, 0.33 mm.

CESTODES.

i

5. Rhymchobothrium imparispine Linton. Encysted on viscera. TFound in 1899. See 8, pp. 799-801.
. Rhgynchobothrium speciosum Linton. On viscera. &, p. 802. ’
7. Rhynchobothrium. Encysted on viscera. 8, p. 796, pl. nxmm, figs. 10-13. . 7, p. 280. Found in
1899 and 1900 in a large proportion of the scup examined. :
8. Tetrarhynchus bisulcatus Linton. Stomach wall. 8, p. 810.
9. Larval cestodes (Scolex polymorphus Dujardin).  Free in intestine. 7, p. 280. See 4,p. 791. Seen
frequently in 1899 and 1900.

==

TREMATODES.

10. Distomum vitellosum Linton. [Pl xxx, figs. 333, 334.] See 7, p. 290, pl. xxxvi1, figs. 38, 39.

Seen often in 1899 and 1900, but always in small numbers. I append notes made on a specimen
taken August 23, 1900. Worm small (1.2 mm. when at rest), very active while in sea water and salt
solution, neck extremely mobile, stretching to thread-like thinness and contracting until the suckers
were close together; general outline, proportions, and appearance of the body undergoing constant and
perplexing changes; acetabulum much larger than oral sucker and kept expanded, i. e., its walls when
the specimen was viewed from the side forming a semicircle or widely open C. 'When placed in fresh
water the worm soon became turgid, w‘ith neck reflected, acetabulum contracted until its walls were
close together, and distinctly pediceled. See under Clupea hurengus, Paralichthys dentatus, etc.

11. Distomum sp. [PL xxxi, fig. 346.] )

I here place certain small distomes, which appear to be near D. pyriforme, if not identical with
that species, but until more material is available and a careful comparative topographical study of
these small forms can be made it will be better perhaps to leave them without specific designation for
the present. These are small, usually oval, flattened, white distomes, with minute spines. They were
most numerous in small scup, seen frequently (but in small numbers) in this and other hosts. The
identification of these distomes ig difficult, on account of the spines, which apparently fall off easily.
"See No. 21 under Paralichthys dentatus, No. 11 under Rhombus triacanthus, and No. 15 under Pomatomus
saltatriz. One of these distomes, collected August 29,1900, was placed under slight pressure and seen
in favorable. conditions. Spherical bodies with concentric structure were present in the excretory
vessels, and the cirrus was seen to be spinose. A cell from the germ gland was seen entering the shell
mold. It appeared to be attached by a slender pedicel for a few seconds. It was surrounded by
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spermatozoa, which were in active motion. Small masses of yolk, smaller than the germ cell, were
also seen entering the mold. The distome noted in 7, p. 296, pl. xxx1x, fig. 72, is a closely related
form. See also No. 3 under Lagocephalus levigatus.

12. Distomwm appendiculatum Rudolphi. 7, p. 289, pl. xxxvi, figs. 25, 26. One gpecimen found in
this host Aug. 9, 1899.
13. Globular cysts in kidneys. 7, pp. 280,301. These are probably due to psorosperms.

RHYNCIHOBDELLIDA.

14. Poniobdella rapax Verrill. %, p. 280. See under Puralichthys dentatus, No. 23.

Archosargus probatocephalus, Sheepshead.

ACANTITOCEPHATA.
1. Echinorhynchus proteus Westrumb. :
Several specimens enveloped in connective tissue cysts from peritoneum of a fish from Chesapeake
Bay. Collected by S. E. Meek, Fulton Market, New York, August 30, 1886. Several of the cysts
contained degenerate connective tissue of a waxy consistency. The specimens were adult, the females
containing the fusiform embryos characteristic of the species. One of the longer specimens measured
10.5 mm. in length.

Cynoscion regalis, Squeteague, Weak-fish.
FOOD.

Only large specimens were examined. The food is fish and squids; shrimps and amphipods
found in a few cases. From the stomach of a specimen of average size, about 18 inches in length,
examined July 31, 1900, there were taken two menhaden, each 9 inches long, one butter-fish, 4§ inches
long, and one squid, 7 inches in length. A specimen examined on August 1, length 20 inches, had a
menhaden 11 inches long in its stomach.

ACANTHOCEPHALA.

1. Echinorhynchus sagittifer Linton. On viscera. 1, pp. 403496, pl. v1, figs. 1,2. 3, pp. 535-536, pl.
LIx, fig. 80. .
2. Ichinorhynchus proteus Westrumb. Intestine. 1, pp. 496-497, pl. vy, figs. 3-5. 3, pp. 537-538, pl.
Lx, figs. 85-88. . 7, pp. 280-281. . .
Found thrée times in 1899 and twice in 1900. Heads perforating intestinal walls as in Roccus
lineatus. [Pl 1, figs. 12, 13.] '
3. Echinorhynchus pristis Rudolphi. - 8, pp. 530-531, pl. Lvi, figs. 31-38.
One found on viscera July 25, 1900. While the worm was living it was observed everting and
inverting both the proboscis and the anterior end of the body. These movements were rapid, especially

those of the proboscis.
NEMATODES.

4. Immature nematodes. [Pl x, figs. 107-109.] 7, pp. 280-281.

On many occasions and in different summers I have found immature nematodes cncapsulcd in
the mesentery and on the viscera. They were found in practically all the squeteague (92) examined
in the summers of 1899 and 1900. These agree in the main with those found in the blue-fish, scup, and
others. The largest specimens measured 17 mm. inlength. A rudimentary three-lobed structure of the
head could be made out in some by examination under pressure in acetic acid. A diverticulum of
the intestine near the base of the cesophagus was observed in several of the specimens. Dimensions
of specimen figured in millimeters: Length, 10; diameter, 1 mm. from anterior end 0.24, 1 mm. from
posterior end 0.22, maximum (at anterior fourth) 0.3, at anal aperture 0.08; distance of anal aperture
from posterior end, 0.12. Length of cesophagns, in a specimen 14 mimn. in length, 3 mm.

CESTODES.
5. Larval cestodes (Scolex polymorphus Dujardin). Free in gall bladder and cystic duct. 1, pp. 453454,
pl. v, figs. 6-9. 4, pp. 789-792, pl. 1x1, figs. 4-15. 7, pp. 280-281.

Found almost invariably in fish examined in 1899 and 1900; also free in intestine of squeteague.
These are always smaller than those from the cystic duct.
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6. Rhynchobothrium. Encysted on viscera. 4, p. 794, pl. n.x1v, fig. 1, and p. 798. 7, pp. 280-281.
Usually on the viscera (1899, 1900), associated with immature nematodes and of several species.

7. Rhynchobothriwm specioswin Linton. Tarvae encysted on viscera. 4, pp. 801-805, pl. nxav, figs.
13, 14, and pl. rLxvi, figs. 1-7. . .

8. Riwnchobothrium bulbifer Linton. Incysted on viscera. See 1 (2. tenwicolle Rudolphi), pp. 486—488.
2, pp. 825-829, pl. x, figs. 8,9. -4, p. 793. &, p. 448. Aug. 6, 1900.

9. Tetrarhynchus bisuleatus Linton.  Encysted in stomach wall.- 4, pp. 810-811, pl. Lxvy, figs. 11-15.
7, pp- 280-281. In submucosa of stomachs almost always present (1899 and 1900). [Pl
xxi, fig. 261, and pl. xx1v, figs. 262-264.]

10. Tetrarhynchus erinaceus Beneden. On viscera. 4, pp. 811-812, pl. Lxvr, figs. 1-8.. 7, p. 281.

11. Synbothrium filicolle Tinton. On viscera. 4, pp. 815-820, pl. Lxvin, figs. 7-12, Noted in a few
cases in 1899. '

11a. See pl. xx, fig. 230 and description of same, for brief account of a larval cestode from a squid in
the stomach of a squeteague. This form is related to the genus Thysanocephalum. |

-~

TREMATODES,

12. Distomum appendiculatum Rudolphi. Intestine. See 7, p. 289, pl. xxxvi, figs. 25, 26. Found in
this host July 25 and Aug. 5, 1899. .
13. Distomwm vitellosum Linton. Intestine. Sec 7, p. 290, pl. xxxvir, figs. 38, 39,
Found once in July, 1899, four times in July and August, 1900; rather numerous.  The difference
in appearance between a specimen in sea water or salt solution and the same specimen in fresh water
iy very great. See under Stenotomus, Paralichthys, ete. -

" 14. Distomum pyriforme Linton.  Intestine. See 7, p. 290, pl. xxxvir, figs. 52-59.

Small oval distomes; body covered with minute spines; acetabulum and oral sucker nearly equal;
testes median, one behind the other; ova few and large; found twice in 1899 and twice in 1900; appear
to belong to this species.

15. Distomum polyorchis Stos ich. [Pl xxxum, figs. 363-365. ]

On five occasions in the summer of 1900 distomes were found in the pyloric ceeca of the squeteague,
which agree very closely with this species. The synopsis of the species given by Stossich is as follows:
Body flattened, elliptical, rounded at the extremitics. Anteriorly the surface i3 covered with conical
spinessetin transverse series.  The acetabulum issituated at the anterior third, issomewhat smaller than
the oral sucker and prominent. The oral sucker is terminal, globular, and itg small aperture circular.
It is joined by a slender canal with the pharynx, which is very large and of quadrangular form.
There is no wsophagus. Immediately behind the pharynx the intestine divides into two branches
which extend to the posterior end of the body; anteriorly, however, each branch is prolonged into a
wecum which extends as far as the anterior border of the pharynx. That which characterizes the
species more particularly is the large number of testes. Some of the worms contain 24 placed in two
series longitudinally in the middle of the body. The cirrug pouch ig club-shaped, large, and forms an
arch at the right side of the acetabulum. In it is the geminal vesicle, divided into two unequal parts
by a constriction. The vitelline glands occupy all the posterior part and sides of the hody and extend
laterally as far as the bifurcation of the intestine. They empty into two longitudinal canals which are
joined with each other by a transvetse median canal, which is provided with a vitelline receptacle of
-rectangular shape. The oviduct, situated between the acetabulum and the testes, containg minute ova,
elliptical and of a yellowish-brown color. The aperture is beside the anterior margin of the acetabulum.
Length, 3.5 mm. to 6.5 mm.; breadth, 1 mm. to 1.5 mm. Bull. d. Soc. Adv. d. Sci. Nat. Trieste, vol.
x1, 1889, tav. x1v, fig. 61 [p. 2 of extract].

The number of the testes was variable in my specimens. The following numbers were noted.
In each case the number in the right row is placed first: 15-15; 15-12; 14-16, two; 14-15, three; 14-13,
two; 14-12, two. It is to be understood that each of these testes is either double or two-lobed, & point
that will be settled when the specimens are sectioned.! . The process of egg making was observed in

1 Sections show that the testes are double; in other words, that they are placed in four instead of two longitudinal
scries, two dorsal and two ventral; further, that the intestinal rami in the posterior and median portions of the body have
numerous short branches, )
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this species and was essentially like the process observed in Epibdella bumpusii (7, p. 287). At
intervals of about twenty seconds a mass of yolk could be seen to leave the yolk reservoir and proceed
the short distance required to reach the definite point in the duct where an active muscular organ
molded a shell around the mass. It was then forced forward into the uterus. The lobed ovary, shell
gland, yolk reservoir, and beginnings of the uterus are so closely crowded together that further details
of the process could not be made out. Length of these specimens (alcoholic) 4 to 7.5 mm.

COPEPODS.

16. Mention may be made also, among entozoan parasites of the squeteague, of a copepod found
beneath the skin of the opercular bone, by Mr. E. E. Tyzzer. 7, p. 285, pl. xxxun, figs. 1-5.

Scieenops ocellatus, Red Dru.i.
NEMATODES.

1. Ascaris sp. [Pl v, figs. 79, 80, and pl. 1x, figs. 81-83.]

Collected by 8. I. Meek, Fulton Market, New York, from fish taken off Sandy Hook, September
8, 1886. Three males and two females and four small, slender, immature. Habit of body in larger
specimens, stout. Dimensions of female in millimeters: Length, 56; diameter of head 0.41, 1 mm. back
of head 0.56, maximum 1.8, 1 mm. from posterior tip 0.9, at anal aperture 0.56; distance of anal
aperture from posterior end, 0.65; length of wsophagus, 6.5. These dimensions include the loose
cuticular membrane. (Iisophagus in females somewhat linear-fusiform, with its greatest diameterabout
ity posterior third; in the males somewhat flask-shape, and 2.25 mm. in length in a specimen measuring
20 mm. in length. Largest male, 27 mm. in length. TFour postanal and twenty-nine preanal papillee
were counted on the left side, and two postanal and twenty-nine preanal on the right side. Length of
spicules about 2 mm.
2. Adscaris sp. Immature. [Pl xii, figs. 134-137.]

Probably young of No. 1, encapsuled in peritoneum. Tail blunt, rounded, with mucronate tip;
asophagus long and linear; intestine dark-brown. Dimensions in millimeters: Length, 16; greatest
diameter, 0.43; length of cesophagus, 2.65.

Menticirrus saxatilis, King-fish.
¥OOD.

Twenty-seven small specimens were examined on five occasions in July and August, 1899, and
one large specimen August 3, 1900.  July 28, 1899; intestines filled with small amphipods, isopods, and
shrimps.  August 5, 1899; small crustaceans.  August 7, 1899; shrimps, asmnphipods, isopods, annelids.
August 8, 1899; large shrimp with eggs on swimmerets, young fish, and bryozoa. August 28, 1899;
annelids. August 3, 1900; pieces of tish, bryozoa. .

NEMATODIES,

1. Immature nematodes ¢ Ascaris). [Pl xiv, figs. 168-171.]

Collected by Vinal N. Edwards, November, 1886. These were very numerous on the stomach
and liver; slender, white, smooth, head truncate, tail ending with a mucronate spine.  Another lot in
U. 8. National Museum collection, specimens soinewhat larger, rudimentary lips of _1scaris. discernible
and tail not much prolonged beyond anal aperture; mucronate tip to tail not spine-like. These are
probably an older stage of the same. The #pine-like character of the mucronate tip apparently lost
by the shedding of the embryonic investment. Dimensions in millimeters: Length, 21; diameter
of head 0.25, middle 0.4, at anal aperture 0.09; distance of anal aperture from posterior end, 0.13,
Corresponding dimensions of more mature specimens: 25; 0.24, 0.42, 0.16; 0.16.

CESTODES.

2. Larval cestodes (Scolew polymorphus Dujardin). In intestine. See 4, p. 289, etc. Found July and
Aug., 1899, Aug., 1900. Those obtained on the latter date were very small,
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TREMATODES.

3. Distomum vitellosum Linton. Intestine. See 7, p. 290, pl. xxxvir, figs.’38, 39. Found in this host
July. 28, 1899.
4. (Distomum pyriforme Linton. Intestine. See 7, p. 292, pl. xxxviir, figs. 52-59. Found in this host
) in August, 1899 and 1900.
5. Distomum sp. Intestine. [Pl xxvim, fig. 311.]

Two distomes, found July 28, 1899. The following description is based on a memorandum sketch
of the living worm and on a mounted specimen. Unfortunately one of the specimens was in bad
condition when it was found. Body ovate-elliptical, depressed, with a short, retractile caudal appen-
dix; neck short. Oral sucker subterminal with somewhat triangular aperture, a little broader than
long. Pharynx subglobular immediately following the oral sucker. (Esopbagus short. Intestinal
rami simple elongate, extending to but not entering the appendix. Acetabulum at about the anterior
fifth or sixth of the body, a little broader than long, in ventral view, much larger than oral sucker,
aperture circular in life, transverse in alcoholic specimen. Cirrus pouch and seminal vescicle behind
acetabulum; the cirrus passes to the left of the acetabulum and opens about half way between the
suckers on the median line near the cesophagus. Testes two, large, subglobular, placed transversely
behind the acetabuluin, from which they are separated only by the cirrus pouch and seminal vescicle.
Ovary globular, smaller than the testes on median line behind the testes and close to them. Vitelline
glands, two slender, convoluted tubular organs marginal to right and left of ovary. No ova were seen
in the living specimen and the uterus was not seen.

Dimensions of living specimen slightly compressed, measurements given in millimeters: Length,
3.07; diameter, anterior 0.54, at acetabulun 0.92, median 0.92, near posterior 0.50; oral sucker, length
0.24, breadth 0.24; acetabulum, length 0.41, breadth 0.43; diameter of testis, 0.46; pharynx, length
0.14, breadth 0.14; cesophagus, length 0.07, breadth 0.08.

Dimengions of specimen mounted in balsam, in millimeters: Length, not including appendix, 1.9;
length of appendix, 0.32; breadth of body, anterior 0.16, median 0.77, posterior 0.29; of appendix 0.17;
oral sucker, length 0.13, breadth 0.14 (in the other (damaged) specimen these dimensions are 0.17 and
0.20); acetabulum, length 0.32, breadth 0.34 (0.45 and 0.41 in the other) ; pharynx, length 0.08, breadth
0.09 (0.09 and 0.15 in the othex) :

In the mounted specimen what I take to be an ovam lymg dorsal to one of the testes is 0.035 and
0.021 mm. in the two prineipal diameters.

Tautogolabrus adspersus, Cunner, Chogsct.
FOOD.

Seaweed, hydroid stems, bryozoa, tunicates, annelids, small crustaceans of various kinds ( Caprella,
shrimps, etc.), univalve mollusks found in stomach and intestine—in short, just such food as the fish
would get by browsing on the material which grows on wharf piles and similar places.

NEMATODES.
1. Immature nematodes. On viscera. Aug. 12, 1900. '
CESTODES.
2. Rhynchobothrium. Cysts on viscera., 7, p. 281,  Aug. 29, 1899; July 27, 1900.
TREMATODES,

3. Immature distomes encysted in skin. 7, pp. 281, 298, pl. x1, figs. 76-81.  Seen frequently in 1899 and
1900. Dr. G. H. Parker reports that a large proportion, out of about 100 cunners collected this
summer, are infested with this parasite.

4, Distomum areolatum Rudolphi. Intestine. See.?, pp. 293-294, pl. xxx1x, figs. 60, 63. Found in
this host Aug. 5,1899. '

5. Distomum vitellosum Linton. Intestine. See ¥, p. 290, pl. xxxvi, figs. 38,39. Found in this host
Aug. 5, 1899,
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Tautoga onitis, Tautog, Black-fish.
FOOD.

In specimens examined previous to 1899 the stomachs were empty. In the summers of 1899 and
1900, 24 tautog were examined. In the alimentary canals of the large specimens a great variety of
crabs and mollusks were found. A specimen taken at Menemsha Bight, August 1, 1899, had its
alimentary canal filled with fragments of crabs and mollusk shells. Among them were recognized
Trittia trivitata (many), Purpura lapillus, Tunatia heros, Aemza testudinalis, Mytilus edulis (many
fragments), Cancer irroratus, Bupagurus pollicaris (many), Libinia canaliculata. The shells and tests had
all béen more or less crushed and broken. No entozoa were found in the alimentary tract of this fish.
Indeed, it i difficult to see how any could stay in a fish which lives on such a mechanically anti-
helminthic diet. In small specimens were found seaweeds, a variety of small crustacea (amphipods,
copepods, shrimps, small crabs, ete. ), mollusks, both univalve and bivalve, and annelids.

TREMATODES.
1. Immature distomes encysted in the skin.

The entire surface of specimen from Menemsha, mentioned in the food notes given above, was
thickly peppered with small black pigment patches, in which small cysts could beseen. These pigment
patches and cysts have a general resemblance to those described from the cunner. [%, pp. 281, 296, pl.
X1, figs. 76-81.] These cysts were so abundant in this specimen that it was a difficult matter to find a
scale which was free from them. Usnally there was a cluster, often containing as many as 6 or 8 cysts,
on each scale. The fing were also thickly beset with them. Even the corneasof the eyes were infested
with them; 74 were counted on one eye and 81 on the other; 14 and 17, respectively, were over the
pupils. [Pl xxvi, fig. 318.] The walls of the cysts were trangparent, so that the suckers of the
contained distome could be distinguished through them.

Cheetodipterus faber, Moon-fish.

~ This fish is rarely taken in the vicinity of Woods Hole. In Qctober, 1886, I received from Mr.
8. E. Meek, Fulton Market, New York, a few cysts from the abdominal cavity of a moon-fish from the
North Carolina coast, from which the following were obtained.

NEMATODES.

1. Iclhihyonema sp.  From abdominal cavity. [Pl xvur, figs. 218, 219.1 _

The longest entire specimen measured 217 mm. in length; of nearly uniform diameter throughout,
maximum diameter 1.6 mn., diameter near anterior end 0.4 mm., increasing soon to 1 mm. - In another,
a fragment, whose maximum diameter was 1,12 mm., the diameter of the head was 0.23 mm. It was
surmounted by four distinet papillze. The uterus contained ova in various stages of segmentation along
with embryos which agree with those described under Ichthyonema globiceps. Length, 0.5 mun, ; greatest
diameter, 0.013 mm. Ixceedingly fine-pointed at smaller end. In the larger specimen the prineipal .
part of the body, more particularly the anterior half, was literally packed with young.

CESTODES.
2. Rhynchobothrium specioswm Linton, Cysts on viscera. 4, pp. 801-805, pl. Lx1v, figs. 13, 14, and pl
1xv, figs. 1-7. .
3. Tetrarhynchus. Cysts on viscera. 4, p. 808.
Balistes vetula, 7rigger-fish.
¥OOD.
Twelve small specimens from Katama Bay were examined September 1, 1899, Amphxpods,
copepods, and seaweed were found in the alimentary canal, but no entozoa.
Alutera scheepfii, File-fish.
FOOD.

The stomachs have tsually been empty. Two were seen, however, one on July 24; 1887, the
other August 5, 1889, in which there were stems of hydroids. In one of these the intestine was filled
throughout its length with masses of hydroid stems.
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CESTODES.

1. Dibothrium aluterz. Intestine. 1, pp. 458—459, pl. 1, figs. 5-8.
. Rhynchobothrium bulbifer Linton. Cysts on viscera. . 4, p. 793.
3. Rhynchobothrium. Cysts in coats of stomach and intestines. 4, p. 798.

(3]

TREMATODES.

4. Distomum pallens Rudolphi. Intestine. @, pp. 526-527, pl. xLvm, figs. 8, 9.
5. Distomum valdeinflatum Stossich. Capsules on peritoneum. 6, pp. 527-528, pl. xvv1r, figs. 10-14,
and pl. xLvin, figs. 1, 2. :

Lagocephalus leevigatus, Smooth Pyjfer.
One specimen from Narragansett Bay, July 22, 1887.

NEMATODES.

1. Immature nematode (Ascaris). [Pl xi, figs. 121,122.] From intestine. Dimensions in millimeters:
Length, 22; diameter of head 0.1, 1 mm. back of head 0.28, maximum a short distance back of
middle 0.48, 1 mm. from posterior end 0.32, at anal aperture 0.12; distance of anug from
posterior tip, 0.13; cesophagus short.

CESTODES,
2. Secolex polymorphus Dujardin. Abundant, in intestine.
TREMATODES.

3. Distomum sp. Intestine. @, pp. 537-538, pl. uim, figs. 1, 2. This specimen bears a close resem-
blance to Distomum sp. from the scup. See No. 11 under Stenotomus chrysops.

Spheroides maculatus, Pujfer.

FOOD.

This species was examined on three occasions in 1899. August 5; 9 small; alimentary canal
contained small crabs, amphipods and both lamellibranch and univalve mollusks. August 28; 3
small; hermit crabs and crepidulie in alimentary canal. August 30; 12 small; crustaceans, small
lamellibranch shells, annelids, seaweeds, and sand in alimentary canal. August 28, 1900; 3 small
specimens from Katama Bay; shrimps and other small crustaceans in alimentary tract.

. ACANTHOCEPHALA.,

—

. Echinorhynchus acus Rudolphi. Pharynx. %, p. 281.
CENTODES.

2. Tetrarlynchus sp. Cyst, pharynx. %, p. 281.
3. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine. See 4, pp. 789-792, pl. Lxiy, figs.
4-15. Aug. 5, 1899; 28,

TREMATODES.

4. Distomum viber Linton. Intestine and pharynx. %7, pp. 281, 291-292, pl. xxxvir1, figs. 48-51. Some
small distomes found by Dr. F. P, Gorham in young puffers seem fo be the young of this species.

. Distomum vitellosum Linton. Intestine. Aug. 28, 1899. See ¥, p. 290.

. Distomum sp. In cyst, on viscera. This distome was about 0.7 mm. in length and spinose.
Probably D. valdeinflatum. August 5, 1899.

[= ]
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Chilomycterus schoepfl (C. geometricus, Diodon maculo-striatus), Puffer, Porcupine-fish.
NEMATODES,

1. Ascaris neglecta Leidy. [Pl v, figs. 33-36.]

Two specimens from intestine of this fish July 21, 1887, are referred to this species; one male
and one female, the latter with the anterior end missing. Leidy’s description of this species is:
“Body cylindro-fusiform, most narrowed anteriorly; head naked; lips large and obtuse; tail short,
conical, acute. Length of female 2 inches, breadth three-fifths of a line; male about half the size.” In
these specimens the body is transversely wrinkled, producing a beautifully crenulated margin, the
crenulations themselves being made finely dentate by transverse lines. Tail mucronate, the tip slightly
roughened. No postanal papillee were made out. There are twenty preanal papillie, more or less, on
each side arranged in a single row; those immediately preceding the anal aperture are the smaller.
The papillee suggest A. habena. The length of the fragment of a female was 15 mm., and its diameter
1.3 mm. Itexhibited the same crenulate margin with dentate detail of outline as th(, male.

Dimensions of male in millimeters: Length, 26; diameter of head 0.17, 1 mm. from anterior end
0.21; maximum diameter, near posterior end 0.8, 1 mm. from posterior end 0.62, at anal aperture
0.15; length of head 0.15; distance of anal aperture from posterior end 0.13; length of cesophagus 6.3;
length of copulatory spines 4.25, breadth 0.02.

CESTODES,
2. Ligula chilomycteri. 4, pp. 788-789, pl. rxi, fig. 1
Mola mola (Mola rotunda), Sun-fish.
FOOD.

I add the following to the meager food notes made in my report for 1898 [¥, p. 281]: July 19,
1899; 1. Stomach and intestine filled with chyle regembling thick soup or gravy, with remains of
salpze and possibly ctenophores. July 30; 1. The alimentary canal, which in this singular fish is little
differentiated into stomach and intestine, and in this individual measured 3.7 meters (123 feet),
contained a thickish soup or gravy-like chyle, which in places was held together by a viscid mucus.
A large number of salpse and numerous-small, pinkish amphipods were found, the latter more abundant
toward the lower part of the intestine. July 10, 1900; 1 (weight, 286 pounds). The alimentary canal
contained a yellowish-gray soup-like chyle.  Food material not distinguishable. July 29; 1. Taken
by the schooner Grampus south of Gay Head. A large jelly-fish is reported by Mr. C. W. Stone from
the stomach. :

ACANTHOCEPHALA.
Tickinorlgmehus acus Rudolphi.

A fragment found with a lot of trematodes from the gills, collected by Vinal N. Edwards, July 13,
1881, appears to belong to this species.

NEMATODES.
2. Immature nematode. [Pl vi, figs. 51,52.]

A small specimen was found encapsuled on the intestine, July 10, 1900,
CESTODES.

3. Dibothrium microcephalum Rudolphi. Intestine. 2, pp. 736-745, pl. 11, figs. 5-18. 7, p. 282.
Thirty-three specimens were obtained July 30, 1899. Twenty of these were normal. In the
others the firgt, and sometimes the second joint also, was clongated and slender. [Pl xxv, figs. 270,
271.] A similar condition was noted in 2, pp. 736-737. Thirty-three, also obtained on July 10, 1900,
longest 150 c¢m.; total length of worms about 30 meters (100 feet). July 29, 1900; numerous. Mr,
C. W. Stone reports that the harpoon passed through the intestine, and that the tapeworms were
in consequence much broken. Only a few were preserved. The largest fragment, which consists
of mature proglottides throughout, measures 86 cm. in length and 10 mm. in breadth at widest
part. It is 7 mm, wide at anterior end and of nearly uniform breadth, narrowiag, however, at
posterior end. Another fragment, with scolex attached, which may be a part of the same worm, is

17 cm. in length. :
F. C. B. 1899—30
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4. Tetrarhynchus elongatus Wagener. Liver. 4, pp. 812-813, pl. Lxvi, figs. 9-12. 7, p. 282. July
19, 1899; 5 scolices. July 10, 1900; 6 scolices. July 30, 1899; several. July 29, 1900; several.

One of these larvze in its blastocyst was dissected out of the liver by Mr. W. W. Francis, July 19,
1899. Its di-nensions, in millimeters, follow: Length of anterior actively motile part of blastocyst 18,
diameter 4; length of posterior part of blastocyst 400, diameter 2. These dimensions were changed
gsomewhat after the specimen had been lying in water for three or four hours. After killing, the length
of the anterior portion was 24 mmi. and of the posterior 440 mm., the diameter remaining the same as
in the living specimen. The posterior two-thirds was embedded in the liver; the anterior third was
on the surface, but under the serous coat. In another specimen the anterior part was 40 mm. in
length. The posterior portion was not all dissected out. If the proportions are the same as in the
first, it should be 800 mm. in length. The five specimens represent an aggregate length of probably
3 meters, 2 of which are in the substance of the liver. The explanation of the great length which
these cestodes attain in the liver of the sun-fish is doubtless to be found in the fact that the life of the
host is very long, and therefore the time which the worm is doomed to remain in the liver aiter it has
once gained alodgment there must likewise be very long. Of course its surroundings must be congenial
and conducive to longevity, else its tissues would, sooner or later, degenerate. Although this cestode
- appears to be invariably present in the liver of the sun-fish, it may be questioned whether the sun-fish
is, in a strict sense, the proper intermediate host of this worm. It would indeed be a large animal,
and one with phenomenal digestive powers, which would habitually use the sun-fish for food.

5. Rhynchobothrium sp. From cysts on intestine under the serous coat. July 7,1900. [Pl xxi1, figs.
245-250.]

Length of cyst, 27 mm.; breadth, 16 mm. A globular portion of the cyst was of dense connective
tissue 5 mm. thick; the space within, about 2 mm. in diameter, was filled with yellowish coagulated
fluid. The blastocyst, which had evidently at one time occupied this space but nowlay in a thinner
walled part of the cyst, was 42 mm. in length and 5 mm. in greatest diameter. It contained a larval
Rhynchobothrium which, when everted, measured 20 mm. in length.

TREMATODES.

6. Tristomum molie Blanchard. [ Tristomum rudolphianum Diesing.] Skin, gills. 6, p.510. 7, p. 281,

A sun-fish captured July 30, 1899, wag reported by Dr. Dahlgren to have had 138 trematodes

on the skin. July 19, 1899; 1. This was translucent, bluish-white, with a shade of pink, especially
toward the posterior end. Lateral areas, dark-brown. July 10, 1900; 2.

7. Distomum macrocotyle Diesing. Intestine. 6, pp.522-523, pl. xLv, figs. 9, 10, and pl. xvv1, figs. 1-5.
7, p. 282. July 29, 1900; 12.
8. Distomum contortum Rudolphi. Intestine. 6, pp. 528-530, pl. xLvrr, figs. 3-7. July 19, 1899; 3.
9. Distomum nigroflavum Rudolpbi. Intestine. 6, pp. 530-531, pl. xLvuy, figs. 8-11, and pl. xLIx,
figs. 1, 2. 7, p..282. July 30, 1899; 9. July 10, 1900; 2. July 29, 1900; 3.
10. Distomum foliatum Linton. Intestine. @, pp. 532-534, pl. xuix, figs. 3-5; pl. 1, figs. 1-3; pl. 1,
figs. 14, 7, p. 282, July 19, 1899; 1. July 10, 1900; 4. July 29, 1900; 1.
11. Distomum fragile Linton. Intestine. 6, pp. 282-295, pl. xxxrv, figs. 68-70. July 10, 1900;
numerous. Length of living gpecimens, 4.2 mim. .

Many copepod parasites were seen on the sun-fish; numerous flat, scale-like forms on the skin;
large paired forms on the gills and long lerneans with heads buried in the flesh, the body with eggs
hanging like a dark-brown tassel from the skin. One parasitic copepod was found under the skin,
which at that point was over an inch thick. :

My=xocephalus seneus (Cotius wneus, dcanthocoltus xneus), Little Sculpin, Grubby.
¥OOD. v

Annelids, copepods, shrimps, and young fish found in the alimentary canals of young specimens.
Many young flounders and shrimps taken from alimentary tracts of young sculpin from Katama Bay,

Avugust 28, 1900,
ACANTHOCEPHALA.,

1. Echinorhynchus acus Rudolphi. 3, p. 525.
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NEMATODES.

2. Immature nematodes ( Ascaris). ‘¢, p. 282.

Two lots of these specimens, collected by Vinal N. Edwards November 5, 1886, and October 24,
1887, are in the U. S. National Museum collection. They are of nearly uniform diameter, but taper a
little more anteriorly than posteriorly; the largest are 22 mm. in length and 0.5 mm. in greatest
diameter. They agree with immature ascarids from Prionotus carolinus.
2a. Ascaris gp. [Pl viw, figs. 70-72.7 .

Specunen, a female, collected by S. E. Meek, Fulton Market, New York, October 28, 1886.
Dimensions in millimeters: Length, 50; diameter, head 0.26, maximum (posterior third) 1.75, 1 mm.
from head 0.26, 1 mm, from posterior end 0.9, at anal apéerture 0.32; dlstance of anal aperture from

" posterior end, 0.4.
CESTODES.

3. A larval cestode, probably Dibothrium sp. On viscera.
Small, somewhat flagk-shape, with pore at anterior end. July 27, 1900.

4. Rhynchobothrium sp Cysts in muscles. 4, p. 798,
TREMATODES.

5. Distomum appendiculatwm Rudolphi. Intestine. July 27,1900. See 7, p. 289, pl. xxxv1, figs. 25, 26.
Dimensions in millimeters (alcoholic specimens): Length, 2.10; diameter oral sucker 0.065, of
acetabulum 0.148; ova, 0.024 and 0.010 in the pr1nc1pdl diameters.

Cottunculus thomsonii.’

NEMATODES.
1. Ascaris sp. [PI 1x, figs. 84-87.]

Fourteen specimens from stomach of fish taken by steamer Albatross, station 2739, 1887; depth 811
fathoms. Body thickened posteriorly, attenuate anteriorly, most rapidly for first 5 mm., crossed by
minute trangverse strice, which are 0.025 mm. apart. Length of lips about equaling diameter of head;
lateral lips each with a single papilla near front edge; anterolateral edges prominent and rounded;
lateral membrane of lip narrow; triangular interlip large; lips unsymmetrical. Posterior end of body
curved in males, straight in females. The largest specimen measured 97 mm. in length and 1.5 mm.
in diameter. Dimensions of another specimen, a female, in millimeters: Length, 84; diameter of head
0.2, near middle 1.25, 10 mm. from posterior end 1.3, at anal aperture 0.5; length of lips, 0.2; distance
of anal aperture from posterior end, 0.8 The larger males nearly equal the larger females.” Two
postanal papillie were made out in side view of larger specimens. In a smaller specimen, 28 mm. in
length, 3 postanal on each side and 17 preanal on one side and 19 on the other were seen.  These were
arranged in a single row on each side. Spines slender and sharp-pointed; length, 2 mm.; diameter,
0.02 min.

Hemitripterus americanus, Sea Raven, Red Sculpin.

NEMATODES.

1. Ascarissp. [Pl 1x, figs. 91-94, and pl. xm, figs. 157-159.]

U. 8. National Museum collection; collected by Vinal N. Edwards, November 5, 1886. These
worms are of nearly uniform diameter throughout, a little thickened posteriorly, the tail recurved.
Narrow ale were observed near the head of one, a female; body smooth. A male, 40 nun. in length,
diameter of head 0.23 mm. and of body 0.7 mm., and length of spines about 0.3 mm., had about twenty
preanal papillee on one side. These appeared to lie in a single row, the posterior ones being close
together and small, the anterior ones more sparsely distributed and larger; postanal reglon short.

Another lot, collected also by Mr. Edwards, October 12, 1887, appear to be immature females of
the same species. The embryonic cuticle was still adherent to the posterior end of one. The ale
back of the head were more distinct and the postanal region rather more elongated. Dimensions in
millimeters: Length, 20; diameter of head 0.25, middle 0.6, at anal aperture 0.23; distance anal
aperture from posterlor tlp, 0.34,
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Several other lots, most of them collected by Mr. Edwards, consist of immature nematodes
encapsuled on viscera. They are young ascarids, and while their relative proportions differ consider-
ably from the larger specimens they are, without much doubt, younger forms of the same species.
Dimensions of a typical speciinen in millimeters: Length, 15; diameter of head 0.08, middle 0.31, at
anal aperture 0.12; distance of anal aperture from posterior tip, 0.21. [Figs. 157-159.] See under

Glyptocephalus cynoglossus.
TREMATODES,

2. Distomum simplex (?) Rudolphi. Intestine. 6, pp. 525-526, pl. xvvi, figs. 3-7.

Opsanus tau (Batrachus tau), Toad-fish.
FOOD,

Among my food notes of this species I find the following noted: Litlorina littoria, Ilyanassa obsoleta,
Trittia trivitata, Urosalpynx cinerea, usually with hermit crabs; Crepidule fornicata, Pecten irradians,
Cancer irroratus, Palwmoneles vulgaris, Bupagurus longicarpus; bones and other fragments of fish; a
partly digested toad-fish. I have seen a toad-fish in the aquarium in the act of swallowing another of
its own species but little smaller than itself. In the alimentary canal of a small specimen two shells
of Utriculus canaliculatus (Bulla) were found.

ACANTHOCEPHALA.

1. Echinorhynchus acus Rudolphi. Intestine. Oct. 22,1887, Collected by Vinal N. Edwards. Length,
22 mm. See 3, p. 525; 1, p. 492.

2. Echinorhynchus agilis Rudolphl

In the U. 8. Nat. Mus. collection; a smgle specimen, collected at Woods Hole. Length, 4 mm.
8. Lchinorhynchus fusiformis Zeder (?). [PL 11, fig. 11.] Intestine.

One gpecimen, a male, collected August 7, 1899. This appears to be near L. fusiformis Zeder.
The body is fusiform, gradually attenuate in front to the base of the proboscis, abruptly constricted at
testes, whence it is cylindrical to the posterior end. Proboscis clavate; eight vertical rows of hooks
vigible on a gide and about fifteen hooks in a vertical row. The hooks are sharp, recurved, and rather
slender. Testes two, elongated, lying end to end, and are followed by an elongated, tubular, seminal
receptacle and a subglobular bulbus ejaculatorius (?), which communicates with the copulatory bursa
by a slender duct.

Dimensions of a mounted specimen, from which this description was written, in millimeters:
Length, 5; length of proboscis 0.66, of provoscis sheath 0.73, of lemnisci 1; diameter of proboscis, apex
0.15, middle 0.13, base 0.10; diameter of body, anterior 0.15, middle 0.48, posterior 0.13.

NEMATODES.

4. Ascaris habena Linton. Stomach and intestine. 7, pp. 282, 302-203, pl. xuui, figs. 109-115.

Found five times in the summer of 1899 and four times in the summer of 1900. It was found in
every lot of toad-fish examined, although not in every individual. The eggs of this species are large
and rather trangparent, [PL vy, figs. 56 a~i.] The number of chromosomes appears to be small. A
sketch of a young specimen with embryonic cuticle is shown in pl. vi, fig. 55.

CESTODILS,

5. Rhymchobothrium tumidulum Linton. Scolices in intestine. See 2, pp. 820-832, pl..x1, figs. 3-11.
July 26, 1900; 1. Aug. 10, 1900; numerous.
These scolices are characterized by having a conspicuous red pigment blotch in the neck.  Others
with essentially the same kind of proboscides, but with no red plgment were found August; 5, 1899.
The hooks and proboscides resemble R. tumidulum. [Pl xxi, fig. 241.7

TREMATODES.

6. Distomum tenue Linton. Intestine. See 6, pp. 535-536, pl. L1, 2-8. Aug. 15, 1899; July 26, 1900;
Aug. 4 and 10,1900; few. Color in life translucent bluish-white, vitellaria yellowish-green.
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A small globular cyst, yellowish, in one lot, from the viscera and several others from cysts in the
liver in another lot contained minute distomes, which are probably young of this species. There was
a double row of spines around the mouth, about 25 in each row.

7. Distomes (undetermined species). [Pl xxix, figs. 324-329.] Intestine.

On August 15,1899, a small lot of distomes were obtained in which there are at least two distinct
species.  On account of the small number and the unsatisfactory condition of the preserved material
T shall not assign specific names to them. They were associated with specimens of . tenue and D.
lornatum. ' )

_ A. (Figs. 324, 326.) One larger and one smaller specimen. The living worms were yellowish.
Body oblong, appressed, transversely rugose, with minute scattering scale-like spines (easily over-
looked). Oral sucker and acetabulum about equal. Aperture of mouth in smaller specimen with
notch at anterior border (not noted in larger specimen); aperture of acetabulum a little wider than
long. Pharynx longer than broad, apparently protruding into the oral sucker. isophagus, if any,
short; intestinal rami simple, extending nearly to the posterior end. Testes two on median line
about middle of body, the anterior testis. subglebular, the posterior somewhat three-lobed. = Seminal
vesicle (inade out only in smaller specimen) dorsal to acetabulum; genital aperture on median line
immediately in front of acctabulum; ovary near posterior border of acetabulum, a little to left of
median line; a seminal receptacle was made out in the smaller specimen anterior-to the ovary, and
to the left; vitellaria voluminous in posterior and lateral regions of body and extending at least as far
forward as the acetabulum, in the smaller specimen as far ag the pharynx. Ovum, in larger specimen
only, 0.10 and 0.07 in the two principal diameters.

The following table shows the dimensions in millimeters, the larger specimen in turpentme, the
smaller in balsam:

I;g:‘g?r Smaller

Cel- . e )

men, | Specimen,

mn. Comm.

Length oo i 3.60 | 1.10
Greatest diamet: .80 .37
Length of anterior s .36 17
Breadth of anterior sucke .88 .18
Length of acetabulum .38 17
Breadth of acctabulum .42 .21
Length of ‘phurynx . .08”
Breadth of pPharynX. oo iiii it iraiiieirianraanensseernncnsesfvananenns .11

B. Two specimens stained and mounted in balsam. These agree in the relative proportions of
suckers and pharynx, in the position of the genital aperture, and the general arrangement of testes and
ovary. The greatest difference is in the character of the vitellaria; other differences may be accounted
for by different conditions of contraction.

Characters common to both are: Acetabulum much larger than oral sucker, broader than long;
oral sucker longer than broad; pharynx nearly as large as oral sucker; wsophagus short; intestinal
rami simple, reaching nearly to posterior end; testes two on median line in about the posterior third
of body, the anterior testis immediately preceded by the ovary, which lies a little to the right of the
median line; genital aperture a short distance in front of acetabulum, to the left of the median line;
the radiating muscles of the cirrus bulb are dlstlnctly seen’ in ventral view upon focusing with a high
power.

a. (Fig.827.) This specimen was probably killed while flattened out under pressure. "The body is
smooth, the intestinal rami thin-walled and inflated. There ig a vitelline reservoir immediately in
front of the ovary, into which two anterior and two posterior vitelline ducts empty. The vitellaria
are rather irregular small granular masses at the posterior end of the body and along the lateral margins
nearly to the acetabulum. The two testes and ovary are each subglobular.

b. (Figs. 328,329.) This specimen is much contracted. The body is transverse]y rugose, and the
posterior region, when strongly magnified, is seen to be beset with minute, bristle-like spines. The
lntestlnal rami are slender, but thick-walled. The vitellaria are at the posterior end of the body and
along, the margins as far forward as the pharynx; the granular masses larger and more crowded than
in g, Testes and ovary broader than long.
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Dimensions in millimeters:

a b.
mm
D7 4= 7 4 . 0.88
Maximum diameter . PR I .46
Length of oral sucker . .16
Breadth of oral sucker .18
Length of acetabulum. .20
Breadth of acetabulum .- .28
Length of pharynx...... . 17
Breadth of pharynx...... et . 1
Longer diameter of ovuam .045
Shorter diameter of ovum . 024

8. Monostomum vinal-edwardsii sp. nov. [Pl. xxxiv, figs. 373-376.] Aug. 5, 1899; 7. July 26, 1900;
Aug. 4 and 10, 1900; numerous. Young and adult together in same lot. .

The following prehmmary gynopsis of these interesting ‘trematodes is here given: Body thickish,
depressed, slightly convex above, flat below, outline varying but approximating ovate, covered with
exceedingly minute villous spines. Oral sucker circular, subterminal, aperture nearly circular.
Pharynx varying in preserved specimens, subglobular in life near oral sucker, but in favorable positions
seem to be separated by a short canal. (Esophagus short; intestinal rami two, simple, extending to
posterior end of body. Testes in the larger specimens apparently eight, four on each posterolateral
margin (in one specimen there were five on the right side and four on the left). In smaller specimens
the testes are in two lateral clusters of four or five or more testicules each, situated at about the posterior
third, which in such specimens is usually the widest part of the body. Seminal vesicle on median line,
curving to the left, the cirrus opening by an acetabuliform aperture about the anterior third. The
vitellaria are dendritic organs, distributed generally in the posterior part of the body behind the
genital acetabulum in younger specimens, confined to the lateral regions of the middle third of
the body of older specimens. Ovary a many-lobed organ on the median line a short distance behind
the genital acetabulum, from which it is separated by the seminal receptacle and base of the cirrus
pouch. Excretory vessels very numerous in the anterior third of the body, each opening independently
on the surface. Uterus very voluminous, in the older specimens filling up all the posteromedian part
of the body. Ova rather small and elliptical. Dimensions of a living specimen slightly compressed, in
millimeters: Length, 2.36; diameter of oral sucker 0.25, of pharynx 0.15, of genital acetabulum 0.13;
ova, 0.021 and 0.010 in the two principal diameters. At certain ages there is a very characteristic
coloration in these worms, due to the different ages of the ova. The beginning folds of the uterus on
the left side are opaque white; the next, toward the posterior and on the right side, are light yellow,
ghading into amber and smoky brown, becoming much darker toward the anterior.

The external opening of the uterus was not made out, although a minute aperture was noted in
one specimen which had lain over night in salt solution 0.07 mm. in front of the genital acetabulum.
This point will doubtless be settled when the specimens are sectioned.

Prionotus carolinus, Sea Robin.

FOOD.

Stomachs and intestines of this species have yielded a variety of material. In one specimen were
found a young herring, several young clams (Mya), two shrimp (Palemonetes), and a pebble. Small
specimens have yielded shrimps in large numbers, amphipods and other small crustaceans, squid and.
Jamellibranch mollusks, annelids, and seaweed. One small specimen had four young winter flounders
in its stomach

NEMATODES.

1. Immature nematodes. On serous covering of viscera. Aug. 21, 1899; Aug. 21, 1900; few.
Some immature ascarids collected July 21, 1887, encapsuled in peritoneam. Dimensions in
millimeters: Length, 20; diameter of head 0.11, 1 mm. from anterior 0.27, maximum 0.56, I mm. from
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posterior end 0.35, at anal aperture 0.13; distance of anal aperture to posterior end, 0.25. Intestinal
diverticulum noted at-base of cesophagus in smaller specimens.

CESTODES,

2. Rhynchobotlrium. Encysted on viscera. 4, p. 795, pl. Lxmi, figs. 3-5. 7, p. 282.
3. Tetrarhynchus bisuleatus Linton. [Encysted in stomach and intestine. 7, p. 282.

TREMATODES,

4. Distomum appendiculatum Rudolphi. Intestine. See ¥, p. 289, pl. xxxvi, figs. 25, 26.  Found in
this host Aug. 5, 1899, and Aug. 10, 1900. ) ‘ '

5. Distomuwm sp. Intestine. 7, p. 295, pl. xxx1x, fig. 71. Probably the species called by me D, vitel-
losum. See under Clupea harmgub, Stenotomus chrysops, ete.

6. Diplostomum sp. Intestine. One small gpecimen found Aug. 30, 1899.

Lopholatilus chamseleonticeps, 7¥e-fish.
' FOOD.

Viscera of a number of tile-fish taken July 29, 1899, and placed in formalin were looked over
and the following food notes made: Crabs in large numbers, the intestines of some of the fish being
filled with them. A part of a squid was found in one, and in the stomach of another were two spiny
dog-fish {Squalus acanthias). In others, taken August 10, 1899, 80 miles south of Gay Head, were .
found ‘many crabs, a bivalve mollusk ( Yoldia), tests of large salpa, an eel, and bones of fish.' The
following list was made out from the contents of the alimentary canals of 18 specimens taken July 30,
1900, south of Marthas Vineyard in 65 to 110 fathoms: Pieces of menhaden (bait) in stomachs of three
or four; intestines, particularly the lower parts, filled with fragments of crustaceans, in which a few
mollusk shells, salpee, annelids, a holothurian, actinians, and fish bones were found.

For agsistance in the following partial identification of this material I am indebted to Mr. Freeland
Howe: Munidia caribza (very abundant), eupagurids (abundant), brachyurans (abundant), spider
crabs, small (many), Nepturus, Yoldia (few), Cardium ? (fragment of valve), nereis-like annelid (one
and fragment), sandy worm-tube (one), Adamsia sociabilis (abundant), Thyone sp. (one, identified by
Dr. H. C. Clark), tunics of Salpa zonaria-cordiformis (numerous), fish bones (otic bones, vertebre,
lenses, etc., numerous). .

The tile-fish is preeminently a crab-eater. On account of the nature of its diet, which must be a
very trying one on any entozoan which attempts to maintain a position in the alimentary tract, not
many entozoa are to be expected in the tile-fish, and few are found.

A(}ANTHOCEP\HALA.

1. Echinorhynchus. Representatives of this genus found on two occasions.

a. July 29, 1899. An immature specimen from a cyst in the stomach wall. [Pl m, figs. 6, 7.]
Only the anterior end could be found when the specimen was mounted. The proboscis is only partly
everted and its basal portion is retracted for a short distance by the inversion of the anterior end of
the body;.so far as it can be seen, the proboscis is clavate, though it is probably fusiform when fully
everted. The hpoks are prominent; those in about the first four basal rows are arcuate, slender,
others recurved, all rather large; sheath thickest in middle, tapering toward its posterior end; lemnisci
slender, a little longer than sheath. Dimensions of specimen mounted in balsam, in millimeters:
Diameter of base of proboscis (a part of the base is concealed), exclusive of hooks 0.33, including hooks
0.44; diameter of apex of part extended, excluding hooks 0.36, including hooks 0.5; length of part of
praboseis everted, 0.36; length of entire proboscis (estimated ), 0.857; length of lonueqthooks, 0.09; length
of sheath, 0.87; dmmetcr of sheath, anterior 0.36, middle 0.4, posterior 0.26; lemnisci extend about 0.07
beyond sheath and are about 0.045 in diameter.

b. July 80, 1900. [PL 11, figs. 8-10.] A small female from the intestine. Body nearly linear,
tapering very gradually toward the bluntly rounded posterior end.  Proboscis ercct, cylindrical, with
numerous hooks placed very close together so that point of one hook overlaps the hase of the succeeding
hook. Hooks in one or two of the basal circles slender and arcuate, others stout and abruptly recurved;
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about 14 rows of hooks visible counted transversely, and about 16 counted from base to apex. The
sheath is cylindrical and the lemnisci appear to be a little shorter than the sheath. Dimensions of
alcoholic specimen, in millimeters: Length, 10; length of proboscis, 0.72; diameter of proboscis, base
0.34, middle 0.33, apex 0.28; length of longest hooks, 0.06; length of sheath 1.16; diameter of she'ith,
0.32; diameter of body, anterior 0.58, near posterior 0.43.

NEMATODES,

2. Immature nematodes. [Pl xi, figs. 123, 124.] Encapsuled and free.

- Found on each occasion oh which this fish was examined. On July 30, 1900, rather numerous.
The worms were still living when they were examined and appeared to be identical with immature
nematodes from Urophycis chuss and Paralichthys oblongus, with which they were compared. Figs. 123
and 124 are from sketcehes of a specimen collected by the Fish Commisgion in 1881. TLength, 15 mm,

CESTODES.

3. Larval cestodes {Scolex polymorphus Dujardin). Free in intestine. See 4, p. 789, ete. .

Noticed in material collected August 10, 1899; rather numerous in material collected July 30,
1900. The latter were still active, the viscera from which they were obtained having been kept.on
ice for two days. They appear to be similar to forms found in the squeteague and other figh, although
doubtless many species are represented by this well-named Seolex polymorphus. Red pigment patches
were noted in the necks of these larvee.

‘4. Twnia-like fragments. Intestine. 7, p. 282.
5. Cestode; new. Intestine. [Pl xx, figs. 233, 234, and pl. xxi1, figs. 236-238.]

Two scolices, which appear to belong to an undescribed genus, were obtained from the intestine
of a tile-fish July 29, 1899. The specimens had been in formalin for two days before T had an

. opportunity of seeing them. The heads and posterior parts were white, the neck and ‘median parts
pinkish. They were about 6 mim. and 8 mm. long, respectively. The scolex resembles Fcheneibothrium
in having four unarmed bothria and a, terminal muscular disk which is provided with an anterior
central auxiliary sucker. Each bothrium, congidered alone, suggests the genus Phyliohothrium, being
without trangverse coste, having the borders thrown into crumpled folds and being provided with
an auxiliary acetabulum on its anterior border. The hothria seem to be placed on the head, as in
Crossobothrium, while they project in the preserved specimens so as to stand nearly perpendicular to
the flat surface of the neck, as in Calyptrobothrium. The muscular disk in front of the hothria suggests
the genera 7Zylocephalum and Discocephalum, while the terminal auxiliary acetabulum, which can be
geen in the mounted specimen and has its presence fully demonstrated in longitndinal sections, finds
its counterpart in the genus FEchencibothrium. The auxiliary acetabula on the bothria are concealed
by the anterior muscular disk and are difficult to see in these specimens. Transverse sections of the
body show no rudiment of reproductive organs, no differentiation of a central core, only a few '
comparatively coarse longitudinal musecles in the parenchyma.

The vessels of the water-vascular system are prominent and tortuous, and may be seen along the
lateral margins of the body, the marging of the bothria, and extending into the muscular disk, Other
dimensions in millimeters are: Breadth of disk between bothria 1,16, thickness 0.93; thickness of head
through bothria, 1.31; transverse diameter of head, 1.74; diameter of anterior acetabulum, 0.15;
breadth of body back of head 1.09, thickness 0.6. ' '

6. Tetrarhynchus bisulcatus Linton. Scolex. July 30, 1900. ‘
This specimen agrees with 7. bisuleatus, except that the collar is wider than the head, and rugoge,

: TREMATODES,
7. Distomum ocreatum Molin. Intestine. ‘
Twelve gpecimens obtained August 10, 1899, agree with the species which I have been recording
under this name. ILength of specimens mounted in balsam vary from 1 mm. to 2.5 mm. See. 6, pp.
514-515, pl. xui1, fig 13. 7, p. 288, pl. xxxv, figs. 16-24. :

8. Distomum fecundum Linton. Intestine. 7, pp. 282, 289-290, pl. xxxv1, figs. 27-35, and pl. xxxvI1,
figs. 36, 37. )

July 30, 1900; 1, which is probably to be referred to this species. The material from the intestine

wag washed out in fresh water. Some distomes swell up when placed in fresh water, the acctabulum
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becomes prominent, and the general appearance becomes much altered. While this specimen differs
considerably in its outlines from the one figured in the original description, the difference is not so
great as I have seen in other species, due to difference in treatment. -

Remora remora (Fchenels remora), Remora, Sucker.
A
FOOD.

Of the nine remorag examined the stomachs were empty in all but two; one of these contained
the bones and tail of a fish resembling the menhaden; thé other contained a squid.

CESTODES.

1. Rhynchobothrium specioswm Linton. Cysts on viscera. 4, pp. 801-805, pl. Lx1v, figs. 13, 14, and pl.
Lxv, figs. 1-7,
TREMATODES.
2. Distomum lageniforme Linton. Intestine. 6, pp. 524-525, pl. xuvi, figs. 1, 2.
3. Distomum monticellii Linton. Intestine. 6, pp. 518-520, pl. x1av, figs. 2-8. Aug. 17, 1899; 4.  Aug,
9, 1900; 7. On gills. .

The preserved specimens of these two lots measure from 4 to 5 mm. in length. While living
they vary, with different stages of contraction, between 4 mm. and 10 mm. In the living worm the
body was trangparent, slightly tinged with yellow; folds of uterus orange, lighter in posterior part of
body; suckers also transparent tinged with yellow; testes, seminal vesicle, and cirrus pouch white.

Merluccius bilinea.fis, Silver Hake, Whiting, Frost-fish.
FOOD.

Stomachs empty in most of the specimens which have been examined. The following have been
noted: Fragments of fish on two occasions; small crustacea in intestine of one; many crabs ( Panopeus)
in stomach and intestine of one.

ACANTHOCEPHALA.

1. Fchinorhynchus acus Rudolphi. Intestine. One specimen, a female, July 11, 1900.

This specimen was smaller and more slender than the worms from the winter flounder and others
which I have referred to this species. The proboscis is cylindrical; hooks very regularly placed,
twelve in each of the eight vertical rows which are visible on one side. See 8, p. 525, etc.

NEMATODES.

2. Immature nemaiodes (Ascaris), [P, x1m, figs. 160~162.] Serous coat of viscera. 7, p. 282,

Found in the specimens examined in the summers of 1899 and 1900.  Some of those found in
1900, which were particularly abundant on the pyloric ceeca, can be recognized as young of the genus
Ascaris. These were reddish or reddish-brown and from 5 to 16 mm. in length. Collected also by
8. E. Meek, Fulton Market, New York, November, 1886. ‘‘Abdominal cavity appeared swarming
with the worms. All were very lively.”” Dimensions of one in millimeters: Length, 22; diameter,
0.43; length of cesophagus, 2.6. TFigs. 160, 161, are from the latter.

CESTODES.

3. Dibothrium crassiceps Rudolphi.. Intestine. [Pl xxiv, figs. 266-268.1 Aug.5,1899; 1. Scolex and
short strobile. '

Length, 8 mm. (alcoholic); number of joints, about 40. Dimensions in millimeters, life: Length
of head, marginal view, 1; length of bothrium, lateral view—i. e., corresponding to the flat surface of
the body 1.14; breadth of head, corresponding to marginal view of body 1.5, corresponding to flat
surface of body 1.3; breadth of first segment, anterior 0.78, posterior 1.07, thickness 0.36. Posterior
segments show rudiments only of the reproductive organs, but no indication of external genital
opening. The cuticle is covered with minute spines. JIn the alcoholic specimen the head is nearly
spherical. See No. 6, under Pomatomus saltatriz. ‘
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4. Dibothrium angustatum Rudolphi. Intestine. [Pl. xxiv, figs. 269, a, 1, ¢.]

Thirty-seven young strobiles, August 21, 1899. These agree closely with Diesing’s synopsis of
this species: “Head elongate, tetragonal, slender, with oblong lateral bothria; neck very short. Tirst
segments elongated, very narrow; succeeding segments shorter, subquadrate.”’

The outline of the head varies with the state of contraction, but the prevailing form is linear-
oblong or somewhat clavate. Segments slender, almost cylindrical, slightly enlarged at their posterior
ends. Dimensions of an alcoholic specimen in millimeters: Length of head, 1.18; breadth, anterior
0.33, greatest breadth 0.33, posterior 0.19. Another: Length of head, 1.21; breadth, anterior 0.22,
greatest breadth 0.26, posterior 0.17. Longest head measured 1.92 mm. in length to the first distinct
segment. The strobiles are linear or nearly so and measured about 25 mm. in length.

5. Phyllobothrium sp. Immature. Intestine. [Pl xx, figs. 231, 232.] .

Three specimens collected July 11, 1900, bear some resemblance to larviae which arve not infrequent
in the common squid. (4, p. 792, pl. Lxu, figs. 1-9.) Head white, with four bothria, which have
crumpled borders and an auxiliary acetabulum on anterior border of each. There is also a museular
sucker (myzorhynchus) on anterior part of head between the bothria. Neck linear, ligulate,
translucent, the vesgels of water vascular system showing plainly as sinuons lateral lines, in preserved
specimens, filiform. Body fusiform, appressed, opaque, pinkish. The largest specimen measured in
life 44 mom. in length. - Length of head, 3 mm.; of head and neck, 26 mm.; of body, 18 mm.

6. Rhynchobothrium sp. Enecysted on viscera, especially on pyloric cweea. 7, p. 282, Tound also in
1899 and 1900. ) ’

Immense numbers of gmall pyriform cysts, 2 to 5 mm. long, were found on pylorie cieea of a silver
hake, July 11,1900. Dimensions of one of these larvee in millimeters: Length, 3; length of head, 0.87;
of contractile bulbs, 1.02; of proboscides, estimated, 1.74; diameter of proboscis, inc.ading hooks, 0.15;
length of longer hooks, 0.07; diameter of contractile bulbs, 0.12. The hooks differ from any I have
yet seen, bearing some resemblance to those of Tetrarhynclhus erinaceus. [Pl xxn, figs. 251-254.]

7. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine. 7, p. 282. See 4, p. 789, etc.
TFound also in 1899 and 1900.

TREMATODES.

8. Distomum ocreatum Molin. Intestine. Sece 4, p. 514, etc. 7, pp. 282, 288, pl. xxxv, figs. 16-24.
Found also Aug. 21, 1899; 10. :
9. Distomum vitellosumm Linton. Intestine. ¥, pp. 282, 290. Found Aug. 21, 1899; 18. [Pl xxx,
fig. 335.]
Pollachius virens, Pollock.

NEMATODES.

1. Ascaris clavate Rudolphi. Stomach. 7,' pp. 283, 302, pl. xLui, figs. 105-108.

In the U. 8. National Museum collection there are three specimens from the pollock which
evidently belong to this species. While they, together with those from the cod, present many
variationg, they agree in having the posterior end truncated and the upper lip oblong with a somewhat
cylindrical pulp. The side membranes were not easily seen in all. The adults of both sexes are more
attenuate anteriorly than posteriorly, while the maleg are shorter and relatively stouter than the
females. See under Gadus callurias, No. 2. '
la. Immature nematodes.

Six lots in U. 8. National Museum collection from body cavity. Specimensinclosed in embryonic
cuticle. Length about 24 mm., head truncate, tail with mucronate tip. Collected in October and

November, 1886.
CESTODES,

2. Rhynchobothrivin. Larvee encysted on mesentery. %, p. 283.
TREMATODES.

3. Ductylocotyle denticulatum Olsson. [ Octobothrium denticulatum Olsson.] Gills. 7, pp. 283, 286, pl.
xxxiir, figs. 6-10.
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4. Distomum ocreatum Molin. Stomach. 7, pp. 283, 288, pl. xxxv, figs. 16-24. See 6, pp. 514-515,
pl. x111, fig. 13. ) i
Microgadus tomcod, Tomcod.

FOOD.

Annelids, shrimp, amphipods, and other small crustaceans found in the alimentary canals.

NEMATODES.

1. Ascaris sp. [Pl 1x, figs. 97-99.7 Immature. Intestine. Found in July 1886, Aug. 1887, and
1899; few. In intestine near pyloric ceeca; length, 25 to 85 mm; probably the young of Ascaris
clavala.

CESTODES.

2. Larval cestodes (Scolex: polymorphus Dujardin). TFree in intestine. Aug. 2, 1900. See 4, p. 789, ete.

. Rhynchobothrium imparispine Linton. Encysted on viscera. 4, pp. 799-801, pl. uxrv, fige, 9-12.

4. Rhynchobothrium sp. Encysted, submucosa of intestine and peritoneum. 4, p. 794, pl. 1.x111, fig. 2.

[*

TREMATODES,

5. Distomum appendiculatum Rudolphi. Intestine. Aug.2,1900. See 7, p. 289, pl. xxxv1, figs. 25, 26.
6. Distomum simplex Rudolphi. Intestine. [Pl xxx, figs. 881, 832.] 6, pp. 525-526, pl. xuv11, figs. 6, 7.
Aug. 13, 1900; 3.

These distomes when first seen were yellowish white, nearly transparent, the surface corrugated
by fine transverse lines. They then resembled very closely the small distomes (No. 19 under P. dentatus
[fig. 336]) from the flounder collected August 17, 1899. When a specimen, which was quite short and
corrugated and kept under slight pressure, was held over the flame of an alcohol lamp and warmed
sufliciently to stiffen it, the body relaxed and became much elongated. - After seeing the diverse shapes
which distomes of the same species assume under different conditions of development and contraction
one realizes the inadvisability of bestowing specific names on new forms in the absence of a good
number of specimens. These specimens varied from 1.22 mm. to 2.47 mm. in length. A few
dimensions of a specimen in glycerine given in millimeters are: Length, 2. 40; breadth, 0.44; oral
sucker, length 0.19, breadth 0.17; diameter of pharynx, 0.09; acetabulum, length 0.25, breadth 0.29;
ova, 0.08 and 0.04 in the two principal diameters.

Gadus callarias (Gadus morrhua), Cod.

ACANTHOCEPHALA.
L ]’chmorhynchus acus Rudolphi.

Eleven lots in the National Museum collec‘mon from Woods Hole, collected in November and
December, 1887; two in January, 1888, by Mr. Vinal N. Edwards; one collected August 22, 1883,
and one from Eastport, Me. (Palmer, collector). Three of these lots contain very numerous specimeng;
the others range from 1 to 54.  These specimens from the cod, while showing considerable variety in
shape and size, agree closely in the maximum and minimum dimensions. The females in nearly every
lot measure from 28 mm. to 30 mm. in length, and the males from 6 mm. to 8 mn.

NEMATODES,
2. Ascaris clavata Rudolphi. Stomach.

Eleven lots of nematodes from this host, seven collected at Woods Hole, by Vinal N. Edwards,
in November, December, 1887,and January, 1888; one lot collected by Mr. Thomas Lee on the
steamer Albatross, August 22, 1883; one from a salt cod, collected by Mr. A. H. Clark; one from
Long Island, collected by Mr. 8. E. Meek, and one from Casco Bay, while presenting many individual
variations, appear to belong to this species. The specimens in these lots vary from 8 mm. to 62 mm.
in length. The smaller are relatively more slender than the larger ones, which were considerably
thickened posteriorly.

Dimensions of two specimens, in millimeters: Length, male 30, female 48; diameter of head,
male 0.28, female 0.30; diameter 2 mm. back of head, male 0.80, female 0.70; diameter middle, male
0.85, female 1.10; diameter 2 mm, from posterior end, male 0.80, female 1; diameter at anal aperture,
male 0,25, fernale 0.35; distance of anal aperture from posterior end, male 0,15, female 0.28.
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The adults of both sexes are more attenuate anteriorly than posteriorly, while the males are
ghorter and relatively stouter than the females. In the female from which the measurements given
above were taken the upper lip was unsymmetrical, oblong, length 0.2 mm. and breadth 0.22
mm. The tip of the tail usually mucronate and minutely roughened or beset with short gpicules.
The majority of specimens in these lots were immature, and but few males were noticed. The anal
papillee were but imperfectly made out; no postanal papillie were noted in males examined; 23 or 24
preanal papillae on a side were counted, the posterior 8 or 10 sinall, pediceled, and capitate. The
remainder, including a pair immediately in front of the anal aperture near the muhan line, are larger
and not capitate. The number appears to be the same on each side.

The smaller specimens were smooth; the larger often transversely rugose, especially-toward the
posterior end. The lateral alie appear to be an adult character. See under Pollachius virens, No. 1,
and 7, pp. 283, 302, pl. xxxvii, figs. 105-108.

3. Immature nematodes ( Ascaris). Serous covering of stomach, intestine, liver, ete.

I have examined nine lots of nematodes which came from capsules in various parts of the body
cavity of the cod. The greater part of these were collected by Mr. Vinal N. Fdwards in the months
of November and December, 1887. Thege specimens for the most part agree with descriptions of
Ascaris capsularia; that is to say, they are immature agcarids. - Specimens were found, however, which
were sufficiently developed to make it appear highly probable that they are the young of Ascaris
clavata. 'The larger specimens range from 25 to 40 mm. in length, and from 0.6 to 1.1 mm. indiameter.

4. Cucullanus globosus Zeder. [Pl xvi, fig. 206.]

Nine specimens from the cod, collected by Mr. Vinal N. Edwards in the months of November,
December, 1887, and January, 1888, belong to this species. Dimensions in millimeters: Length, male
10.5, female 15; diameter, male 0.4, female 0.35. Tail of female slender and prolonged 0. 5 mm. b(,yond
the anal aperture. ILength of male copulatory spines, 1.2 mm.

CESTODES,

5. Dibothrium rugosum Rudolphi. Pyloric ceeca. 2, pp. 750-7564, pl. 1, figs. 7-10. &, p. 431, pl.
xxvir, figs. 9, 10, and pl. xxix, figs. 1-4.
6. Rhynchobothrium imparispine Linton. Peritoneum. 4, pp. 799-801, pl. Lx1v, figs. 9-12. See 2, pp.
840-843, pl. xm1, figs. 6-9. :
TREMATODES.

7. Ni tzschw, papillosa Linton. 6, p. 508, pl. x1, fig. 1-6.
8. Distomwm rachion Cobbold (?). 6, pp. 538-539, pl. Luy, figs. 3-7.

Melanogrammus geglefinus, HHaddock.
ACANTHOCEPIIALA.

1. Eehinorhynchus acus Rudolphi. See 3,.p. 525, cte.

Found in two lots of entozoa from this host, collected by Vinal N. Edwards in the months of
November, 1886, and December, 1885, 10 in one, 4 in the other. The longest, a female, measured 45
mm.; the shortest, a male, 6 mm. ‘

’

NEMATODES.

2. Nematodes. Immature. Encapsuled on peritoneum. ’

Three lots of encapsuled nematodes from this host in U. 8. Nat. Mus. collection. These were
collected by V. N. Edwards in November, 1886, and December, 1885. The specimens in two of these lots
agree with those from the cod, and are probably the young of Ascaris clavata. The longest is about 30
mim. in length. The specimens in the third lot resemble Cobbold’s A. acanthocaudaia. Body nearly
filiform, but tapers more anteriorly than posteriorly. Dimensions in millimeters: Length, 28;" diameter
of body 0.75, of head 0.25; distance of anal aperture from posterior end, 0.3; length of cesophagus, 4.
In acetic acid two systems of diagonal fibers were brought out.

CESTODES.

3. Rhynchobothrinm imparispine Linton. Peritonewmn. 4, pp. 799-801, pl. nx1v, figs. 9-12.
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Antimora viola.
NEMATODES.

1. Immature nematodes. [Pl xu1, figs. 163-165.] ;

Seven specimens from peritoneum; U. 8. Fish Commission steamer Albatross, 811 fathoms. These
specimens, which are young ascarids, have the body covered with a thin embryonic investment, which
is thrown into transverse folds, raised from the body, and in places sloughing off. In some of the
specimens rudimentary lips can be seen. Dimensions in, millimeters: Length, 28; diameter of head
0.12, middle 0.5, at anal aperture 0.15; distance of anal aperture from posterior end, 0.15.

Phycis tenuis, Hake.

FOOD.

The stomachs examined by me have been empty. The intestines of some alcoholic specimens
contained a whitish chyle, which became chalky when dry and contained a large proportion of
carbonate of lime.

NEMATODES.
1. dscaris sp. [Pl. vin, figs. 75-78.] ‘

One gpecimen, a female, collected by Vinal N. Edwards, November, 1888, appears to be near A.
clavata. Some of its dimensions in millimeters are: Length, 84; diameter of head 0.36, 1 mm. back of
head 0.65, near middle (maximum) 1.85, 1 mm. from posterior end 1.12, at anal aperture 0.72; distance
from anal aperture to posterior end 0.837; length of upper lip 0.28, breadth 0.26.

The gpecimen is attenuate for the anterior third, posterior end coiled; diameter nearly uniform
from middle to posterior end. The upper lip is unsymmetrical and no papillee were seen on it. No
lateral alie were observed.

2. Immature nematodes (Ascaris). TFrom body cavity. [Pl xim, figs. 166, 167.]

Six lots in the U. 8. National Museumn collection taken from fish captured off Marthas Vineyard
in connection with work of the U. 8. Fish Comunission; one lot collected at Woods Hole, August
28, 1889. The specimens are for the most part from the outside of the alimentary canal. The bottles
contained several stomachs and intestines and a single specimen was found in one of the stomachs.
This was compared with specimmens taken from capsules in the mesentery and found to be identical.
Dimensions in millimeters: Length, 21; diameter, head 0.10, near head 0.3, middle 0.44, near posterior
0.3, at anal aperture 0.15; distance aual aperture to posterior end 0.25. The outlines of the young
ascaris could be made out within the embryonic cuticle.

3. Iilaria serrate sp. nov, [Pl xv, figs. 192-196.] Off Nantucket, 65 fathoms, Aug. 23, 1883,
Body armed with circles of short triangular spines. First circle about 0.1 mun. from the anterior
~end, length of spines 0.01 mm. The circles become rather indistinet back of the eighteenth, but
continue until their number is over 100, as could be seen along the marging of optical sections of the
worm. The spines become smaller in the posterior circles. Dimensions of male in millimeters:
Length, 5.8; diameter in front of first circle of spines 0.06, at first circle 0.07, middle 0.1, at anal
aperture 0.06; distance of anal aperture from posterior end 0.16; lengths of copulatory spines 0.06 and
0.03. Female (specimens not quite complete): Length, 6.5; diameter at first circle of spines, 0.08;
maximum diameter, 0.18; ova, 0.04 and 0.02 mm. in the two principal diameters. In the males the
wsophagus is sinuous and the anterior end seemed to be inverted. The copulatory spines are unequal,
one being long, stender, and sharp-pointed; the other shorter, a little broader, appears to be forked at
the base and blunt at the tip. Six postanal and four preanal papillee were made out on each side. The
twao posterior papillee on each side are much smaller than the others and were geen in only one of the -
specimens. ‘
The male is further characterizéd by having four longitudinal, serrate rows of small plates in
front of the anal aperture. The length of these rows in one specimen was 0.35 mm. The component
plates 0.001 mm. in height, of varying length; some measured 0.005 in length.

CESTODES,

4. Rhynchobothrium. Cysts on viscera. 4, p. 795, .
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TREMATODES.

5. Distomum hispidum Abildgaard. Intestine. [Pl xxIx, figs. 321-323.]

Taken by the schooner Grampus, south of Marthas Vineyard, in 65 to 70 fathoms, July 30, 1900;
15. Collected by Mr. C. W.Stone. These distomes are from 3 mm. to 6 mm. in length. The necks are
densely clothed with large, coarse spines, and the body covered with short spines; acetabulum much
larger than oral sucker. Dimensions in millimeters of a specimen in glycerine somewhat compressed:
Length, 4.26; diameter of oral sucker, 0.17; diameter of acetabulum, 0.45; breadth of body, middle,
1.16; diameter of anterior testis, 0.5; length of posterior- testis 0.77, breadth 0.5; ovum, 0.086 and
0.055 mm. in the two principal diameters. So far as these specimens have been studied, they agree
closely with this species, except that the neck is flattened and tapers gradually but umformly to the
bluntly rounded anterior end, instead of being dilated at its middle part.

Urophycis chuss ( Phycis chuss), Hake.
FOOD.

Shrimps and amphipods noted in alimentary canal of one taken in 30 fathoms off Gay Head,
August 5, 1899. Small crustaceans and lenses of small fish in alimentary canals of four young hake

taken in Katama Bay, August 30, 1899.
ACANTHOCEPHALA.

1. Echinorh Jnolzus acus Rudolphi. Intestine. See 8, p. 525, etc. Aug. 5, 1899, 1¢ specimens.
These specimens are smaller and more slender than examples from other hosts, e. g., the flounders,
but they appear to agree in all essential particulars with this species.

NEMATODES.

2. Immature nematodes (Ascaris). Peritoneum.

A small lot belonging to the U. 8. National Museum. collection, collected by the U. 8. Figh
Commission in 1887, agree with those mentioned under Phycis tenuis No. 2. Also found August 5,
1899, numerous; and August 2, 1900. [Pl vi, figs. 53, 54.] Identical with No. 2 under Lopholatilus
chamaleonticeps and No. 2 under Paralichthys oblongus.

CESTODES. .
3. Rhynchobothrium. Encysted on peritoneum. 4, p. 796. Also found Aug. 5, 1899.
TREMATODES.

4. Distomum ocreatum Molin. Intestine. See 7, p. 288, pl. xxxv, figs. 16-24. Aug. 5, 1899; numerous,
These agree fairly well with this species. The oral sucker exceeds the acetabulum slightly in the.

preserved specimens, which are contracted and measure 1 mm. or less, excluding the appendix. Ova

0.024 and 0.014 in the two principal diameters.

5. Distomum appendiculaium Rudolphi. Intestine. See ¥, p. 289, pl. xxxvi, figs. 25, 26.

Twenty-one distomes from two young hake, seined in Katama Bay, August 28, 1900, are to be
referred to this speeies. They were very active and variable in form. At rest the length is about 2.6
mm. Diameter of oral sucker, 0.09 mm.; of acetabulum, 0.19 mm.; body serrate, neck very short,
cirrus pouch behind acetabulum; vitellaria, two and globular; ova, 0.024-and 0.010 mm. in the two

principal diameters.
Enchelyopus cimbrius, Four-bearded Rockling.

FOOD.
But one specimen examined. This was taken in the trawl net in about 30 fathoms of water off

Gay Head, August 5,1899. Shrimps, amphipods, and a few small univalve mollusks in the alimentary

canal.
ACANTHOCEPHALA.

1. Echinorhynchus acus Rudolphi. Intestine. One female; agrees with this species in all essentials.
See 8, p. 525, etc.
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NEMATODES,.
2. Immature nematodes.

Rather numerous; different sizes, but all small and immature. Dimensions of one in millimeters:
Length, 18; diameter, anterior 0.09, middle 0.6, at base of cesophagus 0.38, at anal aperture 0.19;
distance of anal aperture from posterior end, 0.25; length of wsophagus, 0.65. Diverticulum from
cesophagus at its juncture with the intestine.

TREMATODES.
3. Distomum sp. [Pl xxix, fig. 330.] ’

A small number obtained from the intestine. These resemble D. fenue, but oral spines are
wanting. The following characterization is based on alcoholic specimens: Body elongate, linear,
depressed; neck slightly elongate, equaling about one-fifth of the whole length, armed with minute,
flat spines; mouth unarmed; oral sucker somewhat smaller than acetabulum, nearly globular, but
with notch on posterior inner border; acetabulum nearly globular, transverse diameter exceeding the
length; pharynx oblong, separated by a distance equal to its length from the oral sucker and followed
by an awsophagus of equal length; intestinal rami simple, elongate, extending to near the posterior
end of the body; testes, two in posterior half, occupying nearly whole diameter of the body, separated
from each other by a space equal to the diameter of each; anterior testis preceded by the globular
ovary; ova relatively few (50, more or less) and large; vitellaria generally distributed in the body
back of acetabulum, especially at posterior end and along margins, in transverse sections appearing as
subglobu]ar bodies around the periphery; seminal receptacle dorsal to au,tabulum, genital opening
in front of the acetabulum and close to it on the median line.

Dimensions of specimen cleared in acetic acid, slightly compressed, in millimeters: Length, 3.62;
diameter, middle of neck 0.32, maximum 0.5, near posterior end 0.3, transverse of oral sucker 0.13
(in another specimen 0.11), transverse of acetabulum 0.17 (in another 0.13); pharynx, length 0.12,
.breadth 0.07; diameter, of ovary 0.23, of anterior testis 0.32, of posterior testis 0.35; ova, 0.07 and 0.04
in the two principal diameters. Spines seen only on the neck, longest on ventral side of neck, where
they are about 0.006 mm. in length. In one specimen the oral sucker neurly equaled the acetabulum,
the diameters being 0.27 and 0.29 mm. These gpecimens resemble D. tnerescens Olsson, but differ
from that species in the proportions of the suckers and in the position of the genital aperture.

Brosmius brosme, Liny.

U. 8. National Museum collection. The label reads: ‘“Ling, stomach, U. 8. Fish Commission
steamer Albatross, station 2577, 1885.”7 This station was established September 4, 1885, off Marthas
Vineyard; depth, 32 fathoms. ‘

NEMATODES,
1. Ascaris sp. Immature. Stomach.

Ten and 3 fragments. Length, about 25 mm.; attenuate anteriorly, thickened toward posterior
end, which is short-pointed and mucronate; surface of body crossed by fine transverse strize, most
easily seen toward the posterior end. Dimensgions in millimeters of a male and a female, the
dimensions of the male given first: Length, 25 and 25; diameter of head 0.2 and 0.2, 2 nun, back of
head 0.35 and 0.45, middle 0.50 and 0.63, 2 mnm. from posterior end 0.6 and 0.62, at anal aperture 0.15
and 0.3; distance of anal aperture from posterior end, 0.18 and 0.4; length of head, 0.15 and 0.17. The
breadth of the upper lip in the male was 0.14 and its length 0.15; length of copulatory spines 1.8, of
cesophagus 3; no papillee were made out. Some variability was noted in the proportions of the upper
lip in different specimens. There was, however, . but little difference between the length and the
breadth. The length was not less than the breadth, but it did not exceed the breadth much in any case.

Nematonurus goodei (Muacrurus asper).
NEMATODES.

1. Ascaris linstowi sp. nov. Stomach. [Pl 1, figs. 23-25, and pl. 1v, figs. 26-28.]

Two specimens, a male and a female, from this deep-water fish were collected from a fish taken
by the U. 8. Fish Commission off the southern coast of New England in 1884. While these specimens
resemble Linstow’s A. macruri and still more closely his A. macruroide (Challenger Report, vol. xx111,
part Lxxi, p. 7, 8, pl. 1, figs. 10, 11, text figure 1), they can not be referred to either. The bodies are
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attenuate anteriorly, the greatest diameter being not far from the posteriorend. The postanal portion
is slender but more acute in the male than in the female. In the male the posterior end is recurved.
The body is crossed by very fine transverse strize. The lips are without tooth plates. The upper lip
is somewhat elliptical, its dimensions in the female being, length 0.2 mm., breadth at middle 0.19 mm.,
breadth at base 0.1 mm. Six postanal papillee were made out in the male, two pairs remote from the
anus and one pair near. Twelve preanal papillee were seen—that is, two groups of three each—on each
side; the papille in the anterior group not so close together as those in the posterior group, which lies
a short distance in front of the anal aperture.

Dimensions of the two specimens in millimeters, the numbers for the male standing first: Length,
33 and 56; diameter of head 0.2and 0.3, 2 mm. back of head 0.5 and 0.7, maximum (near posterior end)
0.68 and 1.46, 2 mm. from posterior end 0.68 and 0.9, at anal aperture 0.24 and 0.5; distance from anal
aperture to posterior end 0.2 and 1.10; length of cesophagus, male 2.44; length of copulatory spines, 2.3.

Macrourus bairdii, Baird's Grenadier.

ACANTHOCEPHALA.
1. Fehinorhynchus acus Rudolphi.

U. 8. National Museum collection; collected by the U. 8. Fish Commission, station 894. Largest
specimen in this lot measures 21 mm. in length; diameter near anterior end 1.1 min., near middle 0.8
mm., near posterior end 0.6 mm. In a male of this lot the number and arrangement of testes, cement
glands, and vas deferens agreed with the specimens from the flat-fish. See 8, p. 525, ete.

NEMATODES.

2. Ascaris sp.  Immature. [Pl xrv, figs. 173-178.] ’ .

U. 8. National Museum collection, four lots, collected by the U. 8. Fish Commission steamer
Albatross, stations 894, 2201, and 2739. These are all immature and range in length from 15 mm. to 33
mm. In most of the specimens the embryonic cuticle was still attached, but in the process of sloughing
off. There is congiderable variation in the lips and in the appearance of the posterior end with the
degree of development. On this account it is exceedingly difficult to characterize these immature
nematodes briefly. Dimensions of one in millimeters are given: Length, 32; diameter of head 0.17,
near head 0.25, middle 0.6, near posterior end 0.33, at anal aperture 0.25, 5 mm. back of head 0.65, 5
mm. from posterior end 0.55; length of cesophagus, 3.3; distance from anal aperture to posterior end,
0.45. In a specimen measuring 33 mm. in length the gréatest diameter was about 10 mm. from the
posterior end. The body is smooth except for exceedingly minute transverse lines; lateral jaws with
about three teeth; upper lip without papillie, at least.none were made out; length and breadth of lips
nearly equal. The interlip in most is very short.

3. Undetermined nematode.  Stomach. [Pl xix, figs. 224-227.]

A nematode which resembles some of the free forms like Enoplus was found in the U. 8. National
Museum collection from the stomach of this host, U. S. Fish Cominisgion station 894. This is one of
the dredging stations established by the steamer Ifish Hawk, October 2, 1880; depth, 365 fathoms.
The specimens are slender-fusiform, with'a tendency to assume an arcuate position.  Four pairs of
small, gently curving spines were counted around the mouth of one of the specimens, and a few others
a short distance back of the head. The anterior end was retracted in one so that the specimen bore
some resemblance superficially to Echinorhynchus; posterior end acuminate. Body wall rather thick
and dense, with a few delicate longitudinal fibers and exceedingly minute and crowded transverse fibers.
The wsophagus is long and slender. About midway of its length a muscular sheath of coarse
longitudinal fibers begins, which incloses its basal portion, and, continuing, envelops the intestine and
reproductive organs.. A reproductive opening was noticed in one specimen a little in front of the
middle in the wall of the muscular sheath. The aperture in the outside wall did not quite coincide
with it, but had probably been displaced by the distortion of the specimen under the cover glass.
Dimensions in millimeters: Length, 12.5; diameter, anterior 0.12, middle 0.4, at anal aperture 0.13;
distance of anal aperture from posterior end, 0.22; length of wsophagus, 1.54; distance of reproductive
aperture from head, 5.5; transverse diameter of reproductive aperture 0.024, axial diameter 0.018.
The reproductive aperture was surrounded by a sphincter 0.01 mm, thick.

CESTODES.

4. Rhynchobothrium. Cysts. 4, p. 796, pl. Lx1, figs. 7, 8.
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TREMATODES.

5. Distomum lzve Linton. 6, pp. 517-518, pl. xui, figs. 5-8; pl. xurv, fig. 1.
Hippoglossus platessoides, Sand-dab.

' NEMATODES.
1. Ascaris incurva Rudolphi (?); young.

Two immature specimens obtained from rectum of a sand-dab by Mr. B. A. Bean. The fish was
taken off Race Point in 34 fathoms, August 25, 1899. The head agrees with this species; the tail,
- however, is too blunt unless they are immature males, which appears to be the case. Dimensions in

millimeters: Length, 25; diameter, head 0.20, at base of cesophagus 0.58, middle 0.84, at anal aperture
0.23, one millimeter from posterior end 0.51; length of head 0.19, of wsophagus 3.84; distance from
anal aperture to posterior end, 0.22. There appears to be an anterior prolongation of intestine parallel
with cesophagus, 1.45 mm. in length. The intestine near the posterior end is capacious, with crumpled
walls. :
2. Ichthyonema sp. Intestine.
A slender nematode collected August 8, 1899. Almost the entire body was filled with elliptical
ova 0.041 and 0.024 mm. in the two prmupal diameters. Slender attenuate anteriorly, more rapidly
" attenuate and acute at posterior end. Other dimensions in millilneters: (&sophagus at anterior end
0.058 in diameter, nearly cylindrical for a distance of 0.43, where it increases abruptly from 0.072 to
0.004, increasing thence to the base, where it is 0.26 in diameter; whole length of wsophagus, 3.9;
length of wormn, 15; diameter, anterior 0.06, middle 0.4.

Paralichthys dentatus, Flounder.

FOOD.

The stomachs usually contain fish and squid. In one case 18 squid were taken from the stomach
of a single flounder. A hermit crab along with fish, squid, small fish and crustaceans, are other
records of contents of alimentary canals of the flounder.

ACANTHOCEPHALA.

1. Echinorhynchus acus Rudolphi. Intestine. '3, pp. 525-528, pl. Lx, figs. 89, 90.

2. Echinorhynchus proteus Westrumb. On mesentery. 7, p. 283.

3. Echinorhynchus incrassaius Molin. Peritoneum. &, pp. 533-534, pl. Lvi, figs. 54-69a. July 18,
1899. o

4. Ichinorhynchus sagutifer Linton.  On viscera. 1, pp. 493—496, pl. vi, figs. 1, 2. 8, pp. 535-H36,

pl. Lx, fig. 80.
NEMATODES.

5. Immature nematodes (Ascaris). [Pl xi, figs. 143-146; pl. xum, figs. 147-151.]

Of very frequent occurrence, encapsuled in the mesentery and on the viscera, 1884 to 1889.
Flounders were examined in 1899 on sixteen dates and nematodes recorded on nine of these. They
were examined on five dates in 1900 and nematodes recorded on each date. They occurred in varying
numbers, thongh only once numerous.

6. Ascaris (?) sp. Intestine. [Pl vii, figs. 57-61.]

Two specimens obtained o August 9 and one on August 23, 1900; all females, active and mature.
These worms are emall, white, translucent. The mouth is relatively large and surrounded by three
low, inconspicuous, rounded lobes, each of which is provided on its inner surface with a large number
of minute teeth and apparently a single papilla. The body is short, cylindrical, truncate in front,
slender pointed at posterior end. The diameter equals about one-tenth of the entire length. It is
nearly uniform from the anterior end to the middle, or a little behind the middle; that is, about to
the genital opening, whence it tapers very gradually toward the posterior end, narrowing rapidly just
in front of the anus and likewise just at the anus. The tip is slender, but short acuminate. The
intestine is capacious. A short anterior diverticulum embraces the base of the wsophagus on one side
and a longer one on the other. The ovaries are voluminous, the genital opening a little behind the

middle of the length.
. F., C. B. 189931
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Dimensions of living worm in millimeters: Length, 4; distance of genital aperture from anterior
end, 2.3; length of cesophagus, 0.65; diameter of head 0.23, at genital aperture 0.88, two-tenths of a
millimeter in front of the anal aperture 0.25, at anal aperture 0.09; distance of anal aperture from
posterior end, 0.11. '

7. Ichthyonema sanguineum Rudolphi. Mouth. 7, pp. 283, 304, pl. xLui, figs, 120, 121.
CESTODES.

8. Larval cestodes (Scolex polymorphus Dujardin). In cvstic duct and free in intestine. 4,pp. 789-792,
pl. vxi, figs. 4-15. ¥, p. 283,

Found frequently in 1899 and 1900. I have not been makmg observations on these forms (Scolex
polymorphus) for a good many years. I have recorded their occurrence, however, whenever observed.
No doubt if special search were made for them their known range in American fishes could be greatly
extended.. On August 23, 1900, I noted these larvee in the flounder, and found among them forms
with a very distinct costa on the bothrium.. Red pigment spots were present in the neck, and the
terminal sucker was conspicuous. While I was watching them I noticed that four had attached
themselves to the scolex: of a tetrarhynchus, which was in the same dish, thus becoming ecto-parasites,
or carnivorous enemies of the latter.

9. Rhynchobothrium bulbifer Linton. Cysts on viscera.
Larval cestodes encysted in the mesentery are very comnmon, and have been noted on various
occagions. Many of them have been too immature for identification. Noted on six dates in 1899 and
on four in 1900. 4, p. 767. 7, p. 283. Some of these small cysts contained larvee with proboscides

resembling those figured in 4, pl. Lx1m, fig. 12.

10. Rhynchobothrium imparispine Linton. On viscera. 4, pp. 799—801 pl. Lxty, figs. 9-12.
11. Rhynchobotlrium heterospine Linton., On viscera. ¢, p. 283. See 4, p. 799, pl. Lx1v, figs. 3-8.
12. Rhynchobothrium specioswm Linton. On viscera. 4, pp. 801-805, pl. uxiv, figs. 13,14, and pl
Lxv, figs. 1-7.
13. Tetrarhynchus bisulcatus Linton. In submucosa of stomach. 4, pp. 810-811, pl. Lxvi, figs. 11-15.
7, p. 283.
Cysts with larvee (Tetrarhynchus) found very frequently in submucosa of stomach in 1899 and
1900. Sormne appear to be 7. robustus (4, p. 452), but the most of them are 7. bisulcatus.

14. Tetrarhynchus bicolor Bartels.
A single specimen, August 15, 1899, in material washed out of dhm(,ntary canal. Color, white.

In other particulars it agrees with thls species; length, 3.6 mm. See 4, pp. 813-815, pl. Lxvi,
figs. 1-6.
15. Synbothrium filicolle Linton. Encysted in stomach wall. 4, p. 817, pl. Lxvuy, fig. 8.

TREMATODES,

16. Diclidophora affinis Linton. [Ocloplectanum affine Linton.] Mouth. 4, pp. 511-512, pl. xu, figs. .
10-18, and pl. xur, figs. 1-5. TFolind twice in 1899 and once in 1900, one in each find.

17. Distomum appendiculatwm Rudolphi. Intestine. %, pp. 283, 289, pl. xxxvi, figs. 25, 26. July
15, 1899; 2. ‘

18. Distomum monticellit Linton. Intestine. Aug. 18, 1899; 1. See 4, pp. 518-520, pl. xvr1v, figs. 2-8.

19. Distomum vitelloswn Linton. Intestine. Aug. 23, 1899. July 26, 1900, few. See 7,p. 290, pl.
xxxvii, figs. 38, 89. ) :

Two small distomes were obtained from a flounder from Muskeget Channel, August 17, 1899,

which resemble this species in the general arrangement of the reproductive organs and proportions of

the acetabula, ete. The. bodies, however, were trangversely corrugated in a very peculiar manner.

This has been alluded to under Microgadus (No. 8, D. simplex). The posterior edge of the acetabulum

was deeply notched so as to form two or three blunt, digitate lobes. . [Pl. xxx, fig. 336.]

20. Distomum pudens Linton. ¥, pp. 283, 290-291, pl. xxxviI, figs. 40-47.
21. Distomum sp. [Pl xxxi, fig. 345, pl. xxxu1, fig. 352.]

Three simall distomes collected August 22, 1899, are here referred to briefly. They bear a close
resemblance to No. 11 under Rhombus iriacanthus. One of these was sketched at the time of collecting
(fig: 852). This specimen bears some resemblance to D. pudens, but the cesophagus is much longer
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than in the forms upon which that species was based. No spines were noted, but the body was
crossed by fine transverse strise. Dimensions of living specimen in millimeters: Length, 1.19;
diameter, anterior 0.08, middle 0.23, of oral sucker 0.07, of acetabulum 0.07; ova, 0.052 and 0.034 in the
two principal diameters. Spherical bodies were noted in the excretory vessels. Associated with this
distome were two smaller, oval, minutely spinose distomes. Dimensions, life, in millimeters: Length,
0.73; diameter, anterior 0.1, middle 0.34, of anterior sucker 0.07, acetabulum 0.08; ova, 0.065 and
0.04 mm. in the two principal diameters; diameter of spherical bodies, 0.02. An immature distome
collected August 30 probably belongs to this species (fig. 345). Some of these small oval distomes -
resemble D. pyriforme. ’

22. Distomum dentatum Linton. Intestine. '7, pp. 283, 294, pl. xxx1x, figs. 64-67.

Found on seven different dates in 1899. July 26, 1900, adults with ova, smaller without; the
young were relatively much more slender than the adults. August9, 1900; numerous. August 10, 1900;
about 12, large and small. The following note was made at the time of collecting the specimens referred
to this species on August 9: Younger specimens translucent, bluish, older specimens yellowish. A few
of the older ones without spines thought at first to be different species. Seen by making comparative
measurements to be the same except for the matter of spines, and that the ova in the spineless ones
seemed to be a little larger. LEither these spineless forms will prove to belong to some species like
D. vitellosum or D. simplex or they will have to be regarded as examples of D. dentatum which have
lost not only the large spines from the mouth, but the smaller spines from the body as well. A
reexamination of these specimens leads me to conclude that those which do not have the spines around
the mouth belong to this species. The oral spines are evidently lost in the older worms. Three
distomes collected August 14, 1899, were thought at first to belong to a different species, on account of
what appeared to be a peculiarity in the structure of the oral spines. These appeared to be directed
forward and to be hastate in shape. This appearance was later found to be due to the fact that the
oral sucker wasg everted to such an extent as to bring the bases of the spines in focus first. The only
important differences observable between these specimens and the D. dentatum as originally described
is that the opening of the acetabulum is round instead of transverse, and the pharynx pyriform, broader
than long, in alcoholic specimens, but such characters should be given little weight in the determination
of distomes. The following measurements are given for the purpose of comparison with those given
in the description of the species. Dimensions of living specimen in millimeters: Length, 2.86; diameter
at anterior sucker 0.29, at acetabulum 0.76, middle 0.75, posterior 0.42; oral sucker, length 0.24,
breadth 0.24; acetabulum, length 0.23, breadth 0.24; pharynx, length 0.19, breadth 0.18; length of
oral gpines, longer 0.03, shorter 0.02; length of body spines, 0.017; ova, 0.079 and 0.041 in the two
principal diameters. Dimensions of alcoholic specimen in millimeters: Length, 2.03; transverse
diameter of oral sucker 0.17, of acetabulum 0.2; pharynx, length 0.1, breadth 0.16; ova, length from
0.055 to 0.072, breadth 0.038 to 0.041; anterior border of acetabulum 0.5 from anterior end. The distome
noted in 7, p. 296, pl. x1, figs. 73-75, may be a specimen of D. dentatum which has lost the oral gpines,

RHYNCHOBDELLIDA.

23. ILeech. Trom mouth. This is probably a young specimen of Pontobdella rapax Verrill.  See under
Stenotomus, No. 14,

The specimen was red when first seen.. After lying overnight in water it became yellowish
green, and when put in Gilson’s mecuro-nitric solution changed to a decided grass-green. July 24,
1899. . Dimensions in millimeters, alcoholic: Length, 8.25; diameter (maximum) of body 0.42, of
posterior sucker 0.57, of anterior sucker 0.42, of neck 0.28. :

Paralichthys oblongus, Four-spotted Flounder.

FOOoD.

August 5, 1899; 4. Taken in the trawl in about 30 fathoms of water off Gay Head: Shrimps,
amphipods, and other small crustaceans, annelids, a small lamellibranch mollusk, shell of Utriculus
canaliculatus, and another univalve shell with a worm tube on it in alimentary tracts. Aug. 16,1899; 4.
Large numbers of amphipods, shrimps, etc., a few small crabs, and small fish in alimentary tracts.
August 2, 1900; 4. Taken in Muskeget Channel. Small crabs ( Cancer) and shrimps in stomach.

ACANTHOCEPHALA.

1. Echinorlynchus acus Rudolphi. Intestine. Aug. 16, 1899; 1. See 8, p. 525, etc.
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NEMATODES.

2. Immature nematodes ( Ascaris). [Pl xu, figs. 152, 153.]

Found "on each of the dates given above. These appear to be identical with small nematodes
found in a number of different species of fish. Some of these were compared with specimens from
Urophyecis chuss and Lopholatilus chamaleonticeps. All of these were living at the time. They agreed in
all essential characters. At the junction of the cesophagus and intestine there is a diverticulum from
each, one from the intestine which extends forward parallel with the wsophagus and one from the
cwegophagus which extends backward parallel with the intestine.

Dimensions in millimeters of a small specimen collected August 2, 1900: Length, 10.5; diameter
of head, 0.07; diameter at nerve ring, 0.17; diameter at anal aperture, 0.11; distance of nerve ring from
anterior end, 0.36; length of wesophagus, 1.45; distance of anal aperture from posterior end, 0.19.

Figs. 152 and 153 are sketches of a specimen from a lot of immature nematodes collected by the
U. 8. Fish Commission in 1883, station 1158. Length, 22 mm., of nearly uniform diameter throughout
(0.4 mm. ); distance of anal aperture from posterior end, 0.15; diameter at anal aperture, 0.12.

: CESTODES.
3. Dibothrium punctatum Rudolphi.

A small, slender, immature specimen from the intestine, collected August 16, 1899, probably
belongs to this species. See 2, pp. 731-736, pl. 11, figs. 1-4.

4. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine. Found both in 1899 and 1900.
See 4, pp. 789-792, etc. .

5. Rhynchobothrium. Encysted on viscera. Found in 1899. 4, p. 798. .

6. Tetrarhynchus bisulcatus Linton. Submucosa of stomach. Found in 1899 and 1900. See 4, p.
810, ete.

Bothus maculatus (Lophopsetta maculata), Sand-dab, Window-pane.

NEMATODES.

1. Immature nematodes (Ascaris). ‘
Common in this as in the other flounders, encapsuled on viscera. A small lot in the U. 8. National
Museum collection from the Grand Banks (schooner J. A. Chapman) in poor condition, as if macerated,
from turbot, here recorded. Lengths, 37 mm. to 55 mm.; greatest diameter, 2 mm. Anteriorly

attenuatz. [Pl xmr, figs. 154-156.]
CESTODES.

2. Dibothrium punctatum Rudolphi. Intestine. 1, pp. 731-736, pl. 1, figs. 1-4. &, p. 430.
3. Rhynchobothrium imparispine Linton. 4, pp. 799-801, pl. Lxiv, figs. 9-12.

Limanda ferruginea, Rusty I'lul-fish.
FOOD.

The alimentary tract in some cases contained enormous numbers of crustaceans; of these,
amphipods were most numerous, but shrimps, schizopods, small crabs, Caprella, and Squilla also found;
annelids, different species; bivalve and univalve mollusks; small fish.

ACANTITOCEPHALA.

1. Eeclinorhynchus acus Rudolphi. Intestine. 3, p. 525, ete.
In two lots of the U. 8. National Museum collection. Off Block 1sland, 1880. August 5, 1899.

August 16, 1900; 30, a few quite small. August 2, 1900; 14.

NEMATODES,

2. Immature nematodes (Ascaris). ‘
August 5 and 16, 1899. These are similar to immature nematodes found in a great variety of
fishes. Most of those which I have seen appear to be young ascarids.
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CESTODES.

3. Dibothrium punctatum Rudolphi. Intestine. 2, pp. 781-736, pl. 11, figs. 1-4. 5, p. 430. 7, p. 284.-
July 21, 1899; 2, length 8 mm. and 180 mm. Aug 2, 1900; 1.
4. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine. 4, pp. 789-792, pl. r.x1, figs. 4-15.
Aug. 2, 1900.
5. Rhymehobothrium imparispine Linton. July 21, 1899. IEncysted on viscera. Sec 5, p. 799, ete.
Other Rhynchobothrium cysts not identified July 21 and August 6, 1899.

TREMATODES,

8. Distomum vitellosum Linton. Intestine. July 21, 1899; about 45. See 7, p. 290.

7. Distomum simplez Rudolphi. Intestine. Aug, ]6 1899; 25, length 2 mm. {0 4 mm.; ova, 0.099 mm.
) and 0.055 mm. in the two principal diameters. :

8. Distomum sp. Intestine. [Pl: xxxn, fig. 359, and pl. xxxum, figs. 360-362.] Aug. 16, 1899; 5.

~ Aug. 2, 1900; 1.

These are small fusiform distomes with the followmg diagnostic characters: Body smooth,
fusiform, thickest about the middle, tapering nearly equally to each end. Anterior sucker subterminal,
circular, aperture somewhat triangu]ar in pregerved specimens. Acetabulum a little in front of
middle, larger than oral sucker, aperture nearly circular. Pharynx subglobular, close to oral sucker,
asophagus distinct. Intestinal rami simple, extending to the ovary. Vitellaria distributed in the
median régions of the body from testes to pharynx. Testes two, rather large, placed a little diagonally
on the median line near posterior end of body. . Ovary smaller than testes, subglobular or slightly
lobed, situated in front of anterior testis and to the right. Ova few, large, in front of ovary. Cirrus
pouch to right of acetabulum. Genital aperture about halfway between acetabulum and oral sucker,
to right of median line, at about midway between pharynx and acetabulum. Dimensions of living
specimen, in millimeters: Length, 2.57; diameter, anterior 0.25, middle 0.93, posterior 0.21; diameter
of oral sucker 0.21, of acetabulum 0.36; anterior testis, length 0.43, breadth 0.36; posterior testis,
length 0,43, breadth 0.87; ova,0.065 and 0.041 in the two principal diameters. Length of another
specimen, 1.57.. Dimensions measured from transverse sections: Diameter of oral sucker 0,19, of
acetabulum 0.33, of ovary 0.17, of testes, each 0.3, The ratio of oral sucker to acetabulum issomewhat
different from the foregoing, their diameters in one of the specimens being 0.14 mm. and 0.17 mm. This
for aspecimen in glycerine. This species has some resemblance to D. commune Olsson. Its resemblance
to the fusiform distome which I have referred to . bothryophoron Olsson is only superficial.

Pseudopleuronectes americanus, Ilat-fish, Winter Flounder.
FOOD.

A specimen examined August 16, 1899, had in the alimentary canal large numbers of shrimps and
other small crustaceans and one small fish. Four small specimens from Katama Bay, August 30, had,
in their alimentary tracts, both univalve and bivalve shells, small crustaceans, and annelids. An equal
number, also small, from same locality, July 27, 1900, contained nereis and fragments of red seaweed

with sand.
ACANTIHOCEPHALA.

1. Iichinorhynchus acus Rudolphi. Intestine. 1, pp. 492-493, pl. v, figs. 7-13. 3, pp. 526-528, pl.
L, figs. 1-11, and pl. Lx, figs. 89, 90. 7, p. 284.

In eleven lots in U. 8. National Museum collection, seven of them collected by V. N. Edwards in
October, November, and December, 1887, 1888, the others taken off Newport at Fish Commission -
dredging stations Nos. 789, 796, 861. Inmost of these lots the specimens are numerous, 350 having been
counted in one of them. Found in this host July 21 and August 30, 1899, and July 27, 1900.

NEMATODES.
2. Immalure nematodes (Ascaris).
These resemble the forms mentioned under P, oblongus, N 0.2, 7 uly 27, 1900.
2a, Ascaris sp. [Pl 1x, figs. 88,89.]
One specimen, a male, collected July 23, 1889. © Moderately attenuate anteriorly and very little



486 BULLETIN OF THE UNITED STATES FISH COMMISSION.

attenuate posteriorly; lips with papillee and dentigerous; body rather rigid and crossed by uniform
transverse wrinkles; no alse; postanal region short conical, tip slightly mucronate. Two postanal
papille seen, and at least twenty preanal papillee counted on- one side; spines, slender. . Dimensions
in millimeters: Length, 17; diameter of head 0.18, 1 mm. back of head 0.32, maximum 0.65, 1 mm.
from posterior end 0.47, at anal aperture 0.18; distance of anal aperture from posterior end, 0.13; length
of wsophagus, 2.8; upper lip, length 0.16, breadth 0.14.

CESTODES.

3. Tetrarhynchus bisulcatus Linton. Encysted in stomach wall. Aug. 16, 1900. See 4, p. 810, etc.
4. Tetrarhynchus. Encysted on peritoneum. 4, p. 809.

TREMATODES.

5. Distomum appendiculatum Rudolphi. Intestine. Aug. 16,1899; few. See 7, p. 289. .
6. Distomum grandiporum Rudolphi. Intestine. Aug.10,1900; 1. See 6, pp. 520-521, vl. xL1v, fig. 9.
This specimen agrees with published descriptions of this species very closely. Body smooth,
translucent yellowish white by transmitted light. During life the worm was yellowish-white with
reflected light, suckers pale; genitalia generally, including the uterns, opaque white; intestine
conspicuous, dark brown, rami unbranched, but with irregular outline, extending to posterior end.
Some of the dark-brown contents of the intestine ejected from the mouth while the worm was under
pressure. The worm was very active, and the caudal appendix was long, slender, and attenuate. While
under pressure the worm naturally lay on its side. In that position the acetabulum was scen to be
much larger than the oral sucker. The worm showed a disposition to double up and adhere by both
suckers to the posterior part of the body; while so doing considerable portions would be drawn inside
the cavities of the suckers. When placed in the killing fluid it contracted to about 5 mn. and became
cylindrical and plump. :

7. Distomum globiporum Rudolphi (7). Intestine. [Pl. xxxi, fig. 347.] Aug. 30, 1899; 3.

These specimens agree very closely with descriptions of this species. About the only difference
that I note is that in these the cesophagus is not longer than the pharynx. Dimensions of a specimen
in glycerine given in millimeters: Length, 4.35; diameter; anterior 0.51, middle 1, posterior 0.22, of
oral sucker.0.33, of acetabulum 0.36; pharynx globular, diameter 0.16; anterior testis, length, 0.58,
breadth 0.62; posterior testis, length 0.53, breadth 0.58; ovary globular, diameter 0.22; ova, 0.71 and
0.50 in the two principal diameters. But one ovum was seen in the specimen measured. The ovary
lies a little to the right of the median line. It is immediately preceded by the cirrus pouch. The
cirrus passes to right of acetabulum and opens at its anterior border on the median line. The acetabulum
is situated at about the anterior fourth. Testes close together on median line, a little back of middle.
Vitellaria fill posterior part of body back of testes and extend laterally nearly to the acetabulum.
" These specimens closely resemble those referred to D. simplex, but differ in size and in the proportions
of the suckers.

8. Distomum vitelloswum Linton. Intestine. 7, p. 290. [PL xxx, fig. 340, ¢, b.] Aug. 16, 1899.

A few small distomes, of exceedingly variable form while living, suggest D. commune Olsson
(Ent. Skand. Hafsfisk, 11, p. 13, iv, p. 79). Body smooth, cylindrical; acetabulum prominent, much
larger than oral sucker. Length of alcoholic specimen, 0.87 mm.; diameter, 0.36 mm. A living
specimen, 1 mm. in length when contracted, measured 1.72 mm. a few seconds afterwards. In
life the transverse diameter of the oral sucker was 0.14 mm., of the acetabulum 0.24 mm. An ovum
measured 0.048 and 0.031 mm. in the two principal diameters. In alecoholic specimens the body
" is elliptical-oblong, the neck is very short, conical. The acetabulum is twice the diameter of the
oral sucker, and has a narrow, transverse opening. The wsophagus is short, the pharynx rather large
and globose. The vitellaria extend from posterior end to the acetabulum. Genital aperture in front
of acetabulum to the left of the median line. The habit of the body is rather stouter, and its walls
appeared to be somewhat more resistant’than D. vitellosum; otherwise the agreement with that species
is very close.

9. Distomum areolatum Rudolphi. Aug. 5, 1899; numerous. See 7, p. 293, pl. xxx1x, figs. 60-63.
10. Distomum sp. In globular cysts on viscera and in intestinal walls. Aug. 30, 1899.
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PROTOZOA.
11. Sporozoa. [Pl 1, fig. 4.] .

Two small specimens from Katama Bay were examined August 28, 1900. The walls of the intestine
of one throughout almost the entire length and of the other for a short distance were completely:
covered with sporocysts. - The cysts were irregular where crowded together; where not crowded together,
which was in but few places, they were elliptical or spherical, of various sizes, but comparatively few
reaching 1 mm. in diameter and none much exceeding that. Spores oblong-ovate about 0.003 mm. in
length by 0.0015 mm. in diameter. Intestine where affected was chalky-white in color. .

Glyptocephalus cynoglossus, Craig Ilounder.
NEMATODES.

1. Ascaris sp. Immatare. [Pl 1x, figs. 95, 96.]

One specimen, which agrees closely with No. 1 under Hemitripterus americanus in the U. 8. National
Museum collection; locality not given. The habit of the body is stouter than that of the specimens
from the sea raven, and the upper lip is relatively larger and more oval. Tt is somewhat attenuate in

_front, increasing posteriorly; short pointed back of anal aperture, with mucronate tip. The latter,
when highly magnified, is seen to be rough tuberculate and the anal aperture has prominent rounded
lips. Measurements in millimeters: Length, 40; diameter of head 0.33, 3 mm. back of head 0.58,
maximum 1.5, 3 mm. in front of anal aperture 1, at anal aperture 0.48; distance of anal aperture from
posterior tip, 0.48.

Achirus fasciatus, Hog-choker.

FOOD.

Eight specimens examined August 2 and eleven ‘on August 11, this summer (1900), had only
vegetable débris (Fucus and eelgrass) in the alimentary canals.

TREMATODES.

1. Distomum appendiculatum Rudolphi. Intestine. One specimen Aug. 10,1900. See ¥, p. 289.
This distome was found in two other species of fish (alewife and sea robin) taken in seine at the
same time as the host of this worm. These fish were taken at the head of Buzzards Bay, at Wareham.

2. Two small distomes, young. [Pl xxxi, fig. 351.]
One of these distomes, when flattened under the compressor, was elliptical in outline. Dimensions
of living specimen in millimeters: Length, 0.26; breadth, 0.20; oral su(,l\or length 0.07, breadth 0.06;
acetabulum, diameter 0.05. .
Lophius piscatorius, (foose-fish.

FOOD.

Aug. 30, 1887.—A specinen taken south of Cuttyhunk had in its stomach a large guantity of
mud which wasg rich in mollusca, annelids, and small crustaceans.

Aug. 5, 1899.—A small specimen had in stomach a winter flounder almost as large as the
goose-fish.

Aug. 18, 1899.—Alimentary canal with fragments of fish.

ACANTHOCEPHALA.

1. Echinorhynchus acus Rudolphi. Intestine. &, p. 525, ete. ¢, p. 284. Aug., 1899; 3.
2. Echinorhynchus inerassatus Molin.  Peritoneum. 3, pp. 833-534, pl. Lvi, figs. 54-69a.

NEMATODES.

3. Ascaris increscens Molin. [Pl v, fig. 64.]
U. 8. National Mugeum collection; Vinal N. Idwards, collector; five specimens; females. Body
slender, attenuate anteriorly, of nearly uniform size for the posterior two-thirds of the length. The
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lateral alee extend about 2 mm. back of head and are about one-tenth mm. broad at the widest part.
Postanal region short, conical. Dimensiong of one of the specimens in millimeters: Length, 37;
diameter of head 0.18, maximum of body 0.5, 1 mm. from posterior end 0.45, at anal aperture 0.18;
distance of anal aperture from posterior end, 0.15; length of wsophagus, 3.5.

4. Immature nematodes (Ascaris). [Pl. xv, figs. 185-187.]

A. From intestine. Numerous examples of immature nematodes were found in the intestine of
8 goose-fish August 30, 1887, Body of nearly uniform diameter, tapering nearly equally to each end;
greatest diameter a little in front of middle; body crossed with regular transverse strize. Dimensions
in millimeters: Length, 8; diameter 1 mm. back of head 0.36, 1 mm. from posterior end 0.28, at anal
aperture 0.11;- distance of anal aperture from posterior end, 0.22; length of csophagus, 1.5.

B. Encapsuled in peritoneum, over viscera generally, and sometimes on wall of body cavity [pl..
x1v, figs. 179, 180]; often in great numbers. I have record of three finds of these worms, July and
August. In the U. 8. National Museum collection there are 11 lots from this host, nearly all collected
by Mr. Vinal N. Edwards. In most cases the specimens are of various sizes up to 45 mm. and .48 mm.
in length. In the larger specimens the posterior ends are more abruptly pointed than in the smaller,
suggesting 4. increscens. Bodies crossed by fine transverse striee. The worms are usnally coiled ina
helix or flat coil, and sometimes are gurrounded with a brown, waxy secretion of degenerate connective
tissue in the capsule.” In one lot a few were seen to be penetrating the walls of the stomach. Inone
of thelots three immature females were found in which the upper lip corresponds with Schneider’s
figure of Ascaris rigide Rudolphi. The body is slender, tapering for a short distance at each end,
crossed by exceedingly delicate transverse strize, which are about 0.003 mm. apart. Dimensions in
millimeters: Length, 18; diameter of head 0.12, of body 0.33, at anal aperture 0.11; distance of anal
aperture from posterior end, 0.15. o

5. Cucullanus globosus Zeder. [Pl xvi, fig. 205.]

A single specimen, a male from the intestine of a goose-fish, agrees with those from the cod,
which I have referred to this species. See under Gadus callarias, No. 3. ~ Dimensions, in millimeters:
Length, 12; diameter of head 0.3, maximum of body near base of cesophagus 0.3; length of esophagus,
1.55; length of copulatory spines, 1; axial diameter ofebursa, 0.38.

CESTODES,

6. Larval cestodes (Scolex polymorphus Dujardin). Free in intestine. R, p. 454, pl. vi, figs. 8,9. 4,
p. 789, ete. 7, p. 284. Found also Aug. 5 and 18, 1899, and Aug. 20, 1900. On latter date
numerous, with two red pigment patches in neck.

. Rhynchobothrium imparispine Linton. Encysted. 4, p. 800, pl. Lx1v, fig. 12.

. Rhynchobothrium speciosum Linton. Encysted. See 4, p. 801, ete. 7, p. 284. Found Aug. 18,
1899, in cysts on intestine. '

9. Tetrarhynchus (7). Cysts. 4, p. 809.

o~
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Winter Flounder .. ....ocoviiniiiinininaaa. 485
Winter Skate .......oovioiiiiiiiiiiiiaiai... 431
Xiphias gladius........ 448
Yellow Crevallé......... S . 450
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1. Transverse section of dorsal region of young herring (Clupea | 3. Isolated sporozoa, different viewgand enlargements, life,
harengug) with cysts containing sporozo’n. >§' 32, m,é’Muscular 4. Piece of intestine of Psmdu’plsura%ecles americanus, serous coat covs
Py tissue; sp, cysts containing sporozoa; v, vertebra. ered with cysts due to sporosperms.- X 2. 700
- Transverse sectlon showing two small cysts, one_of them (sp.’) in | 5. Protozoa found in intestinal canal of Dasyatis centrura. X 700,
:gg midst of a muscle fiber. “x 400. ct, Connective tissue with .
rozoa. . N
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PLATE Il.

8. Echinorhynchug s ; i
C . (a), from Lopholatilus chamaleonticeps. X 46.
7 IIZ}‘Ol)osei.sl of samg. (><) "180. P >
9 »fhmorll?mchus 8p. (b), from same host, % 65.
10 Proboscls of same, near apex. X 400
vl (’) hosels of same, near base. X 400.
» Belinoriymehus fusiformis Zeder (2), from Opsanus taw. X 65,
@, Hooks of same. x 400.

12. Echinorhynchus proteus Westrumb, from Cynoscion regalis, longi-
tudinal section of head and neek perforating intestinal wall of
‘host, The mucous membrane (mm) is continuous over the
head of the parasite.  x 20,

13. Section passing somewhat dingounlly through neck of another
parusite, also penetrating intestinal wall of same host, X 65.
m, Muscular layer; mm, mucous membrane.
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PLATE HHl.

LX I
L4 © 0 090090 000000 0@ a

l\\g

A:i;:(etlll'fs‘wtleg&)ul(m Rudolphi, from Ruje crinaceq. Bide view of
< .
0;- %;::Jther view of same. x 400.
Pm{\} view of different specimen from above, x 400.
o tu'gor end of female. X 65.
: Aﬂﬁa(;}’;;‘o;‘ end of male, X 68,
aris brevicapitala sp. Lov. rdo tigrinus,
view of heudI. X 58(1) v from Geleucerdo tigrinus

Ventral

Upperip of sume. 300

Side view ol posterior end. < 300, .

Diagram showing arrangement of an
made out.

Asearie linstowi sp, flov. Male and female from Nematonurus
goodel, X 2

Venteal view of head of femnle, X 100,

Diagram showing arrangement of anal papillu,

20,
21,

22, al papillae so far a8 could be

Y
23,

2,
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p— o

P . . .
26. Ascaris linstowi sp. nov., continued.

27. Ventral view of hcad of male.
28, Lateral view of tail of male.

X 30/
X 6B,

Upper lip, X 3800.
0.

20, Ascaris tncurve Rudolphi, from Xiphias gladius.
0,

PLATE IV.

< \‘”i&\‘\\\\ ;

AR \G
RS E RN

Fo \'l

view of head.
. Upper lip of snme,

. Nearly ventral view of tail of female,
2. Tail of male, later

x 800,
x 300,

al view.

X 66,

Ventral

.
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83. Ascaris neglecta Leidy, from  Chilomyeterus schapfi. Head with | 89, Lateral view of tail of male, spicules broken, x 63,
3 Upper lip. % 3u0. 10. Lateral view of tail of femanle,  x 65,
3‘é- Cuticle, optical section. X 400. 41, Asearis ¢p. from Pomolobus medioeris. Ventral view of head.
e Lateral view of posterior end. X G5, X 800, .
- Plan of anal paplliee ro far a< made out. 42, Upper lip of male. X 300,

87, Ascarig sp. from Sarda sarda, Ventral view of head of male. | 43, Lateral view of tail of male, > 100,
2% % 400, Cnticle missing at x. : 44. Same of female, X 100.
g J*lgz'ﬂa&f specimen from which the entiele was entirely absent. | 435, Plan of anal papille,
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PLaTe VI
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46, Ascaris Inguics . nov,, Trom Raehgeentron eanoedus, Vet rl | 5% Immature nematode (Aseariz) from Drophgeis ehuss, Lateral

T vigtv of iend, w220 view of hiead, x 160,

e ngu _llp‘. 220, . " 1. Lateral view of posterior end,  x 160, .

iy 3 storior end, futeral view, X 65, 8h. sAscaris habene Linton, young, from Opsanus taw, - Anterior end
< Posterior extremity, < 200, showing the embryonie entiele in the aet of sionghing off,

567 23ELA . .

g? ]l‘m“s"“"m seetion through anterior cud, - x 100, Sketehed from lifel Note that the cuticleof the pharynx ¢ is

e hnmature nematode eneapsuled on Intestine of Molt wmoli, also separnting,  x 800,

52, P tead. > 700, . | 86, ai, Ove showing different stuges of deyelopment, Hie.  Forms
+ Posterior end, Intepn] view. w100, I ke o and f noticed on ditfferent oceasions.  The embiryo 4 was

i an ovom which had been kept 2 days in gea waler,
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57, Ascaris (7) sp. from Paralichthys dentaius. Lateral view of female: | 59, Two views (o and b) of head. x 400.
life. g, Genital aperture; ¢, intestine; o, ovary; ph, pharynx. | 60. Posterior end, lateral view. x 400.
58 X 44, L 61. a, Spermatozoon; b-e, ova in different stages of segmentation;
. Same from opposite side. % 68, life.




62,

66,
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(To face page 492.)

[\ N

Ventral view of head of male.

X 168,
il of same, spicules retracted.

X 46,

rysops.

Upper Hp of same. X 170.
Posterior end, ventral view.

sy ’lr’i)sterior end, lateral view.

X 4B.
X 45,
P of posterior end, optical section. x 210.

K oad.
Ventral view of hend.

3 . : » .
Ascaris inerescens Molin, from stomach Of Coryphana hippurus.
63, T

84‘ Tail of specimen from Lophius ’)iscatm'im.
- dscaris sp. from Stenotomus c

70,

79
80,

2. Posterior end, lateral view.

PLATE VHil.

Ascaris sp. from Myvocephalus wneus.
X 225,

. Upper lip.  x 225,

X 225,
. Asearis sp. from Scomber scombrus.
. Posterior end, ventral view. x 75,
. Ascaris sp. from Phyels tenuds, © X b0,
. Upper lip. x 50.

. Posterior end, lateral view.
. Kxtreme tip of tail. x 225.
. Ascaris sp. from Sciznops ocellatus.

. Upper lip. x 75.

X225,

> 80,

Ventral view of head.

Ventral view of head.

X 76.
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Ascarig sp. from Mustelus canis. Posterior end, lateral view. | 99. Extreme tip of same. X 300
X 168.

——— U - SR — —

81. dscaris sp. from Seiwnops ocellatus, continued.  Posterior end, | 91, Ascaris sp. from Hemilriplerus americanus.  Posterior end of

o . Jateral view. % 50. i female. x 60,

82, Head of young speciinen. X 225, i 92a. Dorsal view of head. x 180.

83. Extreme'tip of tail highly magnified. | 92b. Ventral view of head. x 180.

84. Ascaris 8p. ?rom Cottunculus thomsonii. Head of female. % 170. | 93. Upper lip of same, X 180,

8. Upper lip. x 170. ) 94. Posterior end of small specimen. X 60, .

86, Posterio. end, lateral view. X 27, l 95. Ascaris sp. (probably same species as foregoing) from Glyploceph-

87. Posterior end of male, lateral view. x 22. | alus cynoglossus, Posterior end, X 42,

88. Ascaris 8p. from Pseudopleuronectes americanus. View of head, | 96, Extreme tip of tail. x 210. N
highly magnified. : ] 97, Ascaris &p. from Micragadus toncod. Dorsal view of head. % 225.

3(9)- Posterior view of male, lateral view, x 50. ‘, 98. Posterior end, lateral view, x 75



105. ¥

x 50,

Bull. U. s, F. C. 1899. (To face page 492.) PLATE X
L
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100, Ascar‘i:g sp. from Pomatomus saltalrie. Lateral view of head. ! 109, Posterior end of a specimen from another lot. X 150
0L D X . ‘ 110. .4scaris sp. from Stenotomus chrysops. fead. X 225.
105 Pm‘sal view of head. x 225. | 111, Posterior end of same, X 76.
. Fosterior end, lateral view. X b0, | 112, Extreme posterior end. X 225, .
104 ixtreme posterior mr. x 225, . . | 113. Head of specimen from another lot. x 170.
- Anal glands, optical section. > 225, ¢, Intestine; gf, glands; | 114, Posterior end. X 170.
7, rectum. | 115. Head of another speciinen, removed from capsule on peritoneum.

108,

end of younger specimen than the foregoing.
- Posterior end.” x 50, -
- dsearig sp, from Cynoscion regalis. Head,  x 225,

225. ‘

116,
Posteriorend. x "

The embryonic cuticle is broken, showing the rudimentary
jaws, X 225,

Posterior end. X 75,
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7. Immature nemalodes (Ascart

118, p,
8. Anter:
osterior end of same,  x 226,

12 ‘Idscarinsp., immatare, from L

120, p,

PLATE XI.

i8) from Stenotomus chrysops, con-
70

tinned. Head of specimen from Charleston, 8. C. X 170.
osterior end. % 170,

ior end of specimen from anothér lot.

- Posterior end, % 225.

a

<

X 225,

ticeps.

3. Aﬂﬂﬂﬁ(ﬂ) sp,, immature, from Lopholatius ch

a}mmphaluxl.'m’i,(,'nms. Head, x 225,

Head.

124.
125,
| 126,
127,
128,
129,
130,
131

Posterior end. X 150,

Asearis sp. from Anguilla chrysypa. Head,  x 225,
Posterior end..  x 150.

Agearis sp., immature, from Carcharias lloralis, Head.
Posterior end, lateral view, x 225.

Head of specimen from another lot.  x 30.

Posterlor end. x 30. .

Ascaris sp. from Salmo salar. Head. X 150.

X 225,



Bun, U.s. F. C. 1899, (To face page 492.)

132,

133,
134,

135,
135,
137,
138,

PLaTE Xl

Imm%;,tre nemalode ( Ascaris) irom Rhombus trivcanthus, Head, [ 139.

Posterior end.  x 225. ;M

Immature nematode (Asearis) from  Seienops ocellatus,  Hoead, | 141,
X 225, s 1R,

Posterior end, X 50, | 148,

Upnper lip of older specimen from another lot.  x 225, :
Posterior end.  x 50, :
Ascaris sp. from Alosa sapidissima.  Head, ventral view, < 200 ‘ 1
NoTE.~The specimens in this .lot were somewhat distorted, | 14
the alcohol having evaporated from them, ‘

Another view of head of a different specimen from the fore-
going. X 200,

0. Ascariy sp. from Loboles surinamensis. Head, X 225,

Upper Hip. X 295,

Postorior end hateral view, X 225,

Adscarissp,, immature, from Paralichihys dentatus,  Head, X 226,
e, Embryonie eatiele; 4, interlip; ¢, lip.

144, Posterior end, lateral view, X 76,
4h. -
16, Head of specimen from another lot, younger stuge. X 225,

Extreme posterior tip.  x 226,
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PLATE XL

e

47, dsearisrp. from Paralichthys dentatus, continued. Posterior end
1 of gpecimen showp in fignre 146, X 76,

148. Hend of speeimen-from another lot; X 225.

49, Posterjor end of same. X 226.

0 Posterior ¢nd of specimen, from another lot. X 75.

51, Posterior ¢nd of another from a different lot. ~x 225,

s Ascarigsp,, immature, from Paralichthys oblongus. Head, X 165..

.- Posterior end, lateral view. 5.
4, Ascaris sp., immature, from Bothus maculalus, Lateral view of

g, head. x 210, :

10 Dorsal view of head. x 210. .
196 Posterior end, X 24.

.- Ascaris sp., immature, from Hemitripterus americanus.
X

58. Head of younger specimen. x 150,

. Posterior end of game, X

. Asearis sp. from Merluccius bilinearis. Head. X 226,
. Posterior end. x 130

Head of specimen from another lot. X 225.

. Ascaris sp, from  Antimora viola. Head. x 170.
. Head of another specimen.  x 170,

. Posterior end of same,  x 170.

. Ascaris sp. from Phycis tenuis, Head. x 225.

. Posterior end.  x 225,

Head,
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PLATE XIV.

M e ,
~

168, Ascaris sp, from Menticirrus sazatilis. Head. x 170, 177. Head of another specimen from seme lot, - X 210.

169, Posterior end.  x 170, ° 178, "lip of posterior end of same. x 876,

170, Head of specimen from another lot,  x 170, 179, Ascaris sp. from Lophius piscatorius, Head., X 225.

171, Posterior ¢nd of sumne,  x 170, 180, Posterior end. X 225,

122 Ascaris sp. from Scomberomorus maenlnius,  Posterfor ewd.  x 24, | 181, Ascaris sp. from Scomber scombrus.  Head, X 180,

173, Ascari sp. from Macrouwrus balrdil, Head.  x 225, 182, Posterior end. X 180, §

174, Opposite side of hend of same specimen, X 225, 183, Ascards sp. from Spligraa zygena.  Portion of body.  x 60,

]1;-2 Head of older specimen from nnother lot. X 170. 184. Posterior end. X 36,

Upper lip of same, scimewhat foreshortened,  x 185,
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185. Ascaris, sp. immature, from Lophius piscatoréus.
x 3

.U, S, F.C.1899. (To face page 492.)

PLATE XV,

A

Ventral view of

head, 3
186. Upper lip. x 300.

187
188

'189
I
191

- Posterlor end, lateral view. x 300.

« Fitaria rubr_t_z]sLeldy. from Centropristes striatus, - Lateral view of
ead. X 75.

. Optical section of same. x 200.

- Opposite side of same. x 200,

- Posterior end. " x 200.

192,

193.
194
195.
196.
197.

198,

Filaria serrata sp. nov,, from Phycis tenuis. Head and anterior
end of female. x 300.

Head of male. x 300.

Posterior end of same, showing longitudinal serrate rows of
plates. x 240.

Copulatory spines, x 240.

Plan of anal papillie.

Spiroptera pectinifer sp. hov., from Sphyrae zygana.
male. X 300,

Posterior end of same, lateral view, X 65,

Head of
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199. Spiroptera eclinifer sp. nov., continued, Ventral view of pos- | 201. Posterior end. x 65,
terfor end of male. x 300. ch, Chitinous toothed plate. 202. Embryo sketched in uterus. x 300,
Nore.—There were four more grougs of three papillee each | 203, Dacnilis hians _Dufardin.from Lc&))lor'q;halus conger. Lateral view
g SE€n on the left side anterior to those shown in the figure. ! of head, optical section. x 100,
. Dacnitis spheerocephala Dujardin, from deipenser sturio. Anterior I 204. Posterior veniral view of same. X 100.

end, optical scetion.  x 66.
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(To face page 492.)

PLATE XVII.

—

205

Cucullanus globosus

end of male, X 66
view of posterior end of male from Gadus callarias.

206. Lateral
X 2

Zeder, from Lophius piscatorius, Posterior

207. Cucullanus sp. from Fundulus heleroclitus.
male, lateral view; life. x 300,
208, Ventral view of posterior extremity, x 300,

Posterior end of
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PLATE XVIili.

8

209, Tehthyonema globiceps Rudolphi.  Anterior end of specimen from
tLobotes surinamensis, from life; vketehed by Margaret B, Lin-
on, X 22

210. Young individual cscaped from uterus of foregoing. % 800.

1. Anterior end of specimen from Pomatomus saltatriz. X 5.

¢, Young worms in body cavity; ¢, intestine; oe, cesophagus;

. ov, ovary.

.212- Pharynx. X 300,

213. Junction of esophagus and intestine, optical section, % 300,
¢, ¢ ¢, Cells in wall of esophageal valve; d, wall of intestine;

oe, cesophagus,

-214. Posterior cnd. X 36,

215, Portion of intestinal wall 1

teristic reticulation,

x 63,

year posterior end, showing charae-

216, Optical section of middle of body of a specimen from Tarpon

atlanticus. % 65. ov, Outer, and o,

7, intestine.

nner, fold of uterus;

217. Ova; a from outer, b from inner, {old of uterus, (Sce fig. 216.)

X 300, ,
218, Iehthyonema sp. from Chatodipterus faber; oc, cesophagus; o,

ovary. Anterior end. x 100.

219. Posterior end of same.

X 100.
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PLaTe XX.

228, Cestode larva from intestine of Decaplerus macarellus; a to d,
sketched from life; e, nlcoholic,. Tnese different forms were
assumed by the larva in rapid suceession, and by such con-
tractions a progressive movement was effected.

The top of the figure in cach case is the anterior end.

229, Blastocyst in eyst from body cavity of Clupea harengus, Rhymcho-
bothriwm sp. X 20,

230, Larval eestode from a squid ( Loligo pealid) in stomach of Cyno-
scion regalis; life.  x 65. .

At the base of each petal-like bothrium there is a short conical
process, sharp and hooklike, but of dense striated structure, like

the hooks of Thysanceephalum. Beside each of these processes
there is & circular organ like an auxilinry acetabilum, not seen
in the living specimen, but visible when mounted in glyeerine.
231, Phyllobothrivm sp. from intestine of Merlueccins bilincaris; life.

X L

032, Head, much enlarged, m, Myzorhvnehus,

233, -Scolex of a cestode, whieh is probably n new genue, from intes-
tine of Lopholotilus chameleonticeps; aleoholie. x50

234. Front view of same.  x 70. SSL‘(‘, also figs, 286-039,)

235. Crossobothrivm  laciniatum Linton, from Carcharias litioraies.
Abnormal segment of youny strobile, X 50,
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PLATE XXI.

236, New cestode from Lopholatilus chamaleonticeps, continued. Sce-
tion of neck nearly transverse. X 70. i, Coarse longitudinal

. muscles; Ir, lateral vessels,

237, Section showing portion of anterior dise with its acetabulum.

X 400.

238, Section showing structure of body wall. cu, Structurcless eu-
ticle, not stained; gr, grapular layer, n, nuclear layer; p, pa-
renchyma, the nuclel are stained, the fibers unstained. < 700.

240, ¢ and b, Two views of larva liberated from 115, X G.

241, Rhynchobothrinm tumidulum Linton; scolex from intestine of
Opsanus tau,; life. », Red pigment patch, x 65,

242, Tetrarhynchus robustus Linton; scolex from intestine of JTxurus
(leka}/i; life. x 22.

243, Ttrarhynchus bisulealus Linton, from Decaplerus macarellus.
Proboceis, X 700,

244, Rhynchobothrium bulbifer Linton, from cyst in museles of back of
Si i brus. X 15,

239, Blastoeyst, probably Riynchobothrium s m from Coryphama
- hippurus; life. x 2.



Bull, U, S, F. C. 1899, (To face page 492) PLATE XXII,

251, Rhynchobothrium sp. Pylorie cween of Merluccius bilinearis with
cysts and immature nematodes on serous coat, X 2.
252, @ and b, Cysts, the latter slightly compressed to show the con-

248, Rhymchobothrivm sp.  Cyst from beneath serous cont of intestine
of Moleamolw; life. X 1.

246. Blastocyst liberated from cyst. x 1.

247, 248, Two views of larva from blastocyst,

249, 250, Opposite sides of proboscis near apex. X 300.

tained embryo, X 4

263. Embryo liberated from'blustocyst. " x 18,
254. Proboscig of same. % 400,



Bull U. 5. F. C. 1899. (To face page 492.) ’ R © PLATE XXIH.

ot i’

SN

)

e

compressed to show hlastoeyst and contained embryo; life. * Proboseis. x
x 100, (See slso fig, 265.) 259, near base; 260, base.
256, 2560, Two views of an embryo. X 800, 261, Tetrarhynchus biswleatus Linton. Section of stomach wall of

255, Rhynchobothriwm sp.” Cyst from musecles of Rhombus triccanthus, | 257-260, ’iktmrkyzwhuf Gglonga,ms Wagener, from lver of Mola mola.
Cynoscion regalis, parasites encysted in submucosa, X



PLATE XXIV.

(To face page 492.) !
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from intestine of Merluccius

d. x 40,

ea
hi, from intestine of Merluceius
dian segments, X 50; ¢, poste-
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(To face page 492.)

PLATE XXV,

. Head of same.
. Posteriorsegment. ¢p, Cirruspouch; o, ovary; «, uterus; v,vagina;

§

. Dibothrium microcephalum Rudolphi, from intestine of Mola mola.

X 65,

Head with anterlorsegments, normal; life.

Abnormal lengthening of anterior segments; life. X 65.

Tania sp, from intestine of dnguille chrysypa. Head,  x 40,
. Head of another speeimen. X 50,

Tenie sp. from intestine of Sphyrne gygena. X 2.

X 65,

vg, vitelline glands. x 8.
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277. Sagitial scction of segment.  x 100, ¢, Cirrus; v, vagina.

278. Sagittal section through cirrus pouch, ¢, Cirrus; ¢p, eirrus pouch;
¢, testes; v, vagina: vy, vitelline glands.  x 100,

279, -Cirrus, from {ransverse section of segment. X 300,

280. Transverse seetion of eirrus, showing cells of prostate gland
and spines on retracted cirrus. x 400,

281. Segmenting ovum, in uterus. x 300.
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PLATE XXV,
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282, Twnia sp. continued, Scction of mucots membrane of intestine
with head of parasite, %800, m, Lining of pit and plug
between bothria, structureless; b, bothria covered with fine
spines; mm, mucons membrane, . . .

283, Kcheneibothrium sp. (near E, affine Olsson), from intestine of Rhi-
noptera bonasus; front view of head. < 65.

284, Lateral view of head of another specimen. X 65,

285-287. Keheneibothrium sp, from Myliobatis freminvilici; Internl view
of heads of different individuals, X 65. -

288, Ilan of loculi on bothrium, x 65.

289,
290,
201,

292,

203,

Calliobothrium verticillatnm Rudolphi, from Mustelus canis; ripe
segment with five apertures for discharge of ova. a, Flat sur-

face of segment; b, marginal view, . X
Paratenia medusia Linton, from Dasyalis centrura, strobile; life.

X 160.

Posterior segments; life. X 300,

Phoretobothriwm triloculatum sp. nov, from Carcharinus obsturus;
single bothrium, showing characteristic trilocular border.

x 100,
Acanthobothrium coronatun. Rudolphi, from Raja levis. Lateral

view of scolex. X 65
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PLATE XXVII.

204, Thysanocephalum ridiculwm sp. nov. from Jsurus dekayi. Strobile.
X 46, ¢, Bothrium from another specimen,

205, Hook and adjacent part of bothrium,  x 800,

296, Heeacotyle thynni De ln Roche (7)), from mouth of Surda sarda.
Ventral view., X 6.

297. Mouth, X 300.

248, Single sucker.  x 100,

299, 300. Microcotyle sp. from gill {ilaments of Pomatomus sallatriv.
Two individ\m{s, aleoholie,  x 12,

301. Anterior end, ventral view, % 220.

302, Portion of posterior part of body, ventral view, showing sueking
dises. X 100,

303-305. Different views of suckers,

306, Ovam.  x 240.

307. Diplostonan sp. in globular eysts in liver of FPundwlns heterocliius;
seetion of eyst and longitndinal seetion of parasite. x 100,

308. Cysta in liver of Roccus Uineatus, < 1.

300, Caleulus from eyst, showing concentrie structure.  x 300,

X 400.
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PLATE XXV

310,
311,

312.

313.

Distomam fornalum Rudolphi, from Menidia notate; Interal view;
from lite. X 3. L. . )
Distomwm sp. from Menticirrus  saxalilis; ventral view; life.
a, Ventral sucker; ¢, eirras; ep, eirras pouch; g, genital u{)cr-
ture; 4, intesting; o, ovary; t, testes; ", uterus; og, vitetiine

glands, X 40 .

Distomum appendiculalum Rudolphi, from Deeaplers macarcllus,
adult, ventral view. ex, Exeretory vessel; w, uterus, Other
Ietters ax in fig. 311, X 46. e o

Young, ventral view, Letters as in figs. 311, 312,

X 46.

3

. Testes, ovary, aud vitellarin of young, Letters as In fig, 311,
X 2

N()'r;:..—’l‘he vitellaria, which are deeply lohed in the young,
appear to lose this character in the adult,

315, Distomum gulosunt 8p. nov. from Rhombus téceanthus; Interal
view. x 18. ph, The long, eylindrieal pharynx, Other let-
ters as in figs, 311, 312,

316, Middle of body of same.  x 5. pr, Prostate gland. Other let.
{ers ag in figs. 811, 312,

317, Transverse seetion of body through ovary. X 65, Letters s in
figs. 811, 312, . i

318, Lye of Tuntoga onitis, distomnes cueysted in corten, X 2,




Bull. U, 5. F. C. 1899, (To face page 492.) ) PLATE XXIX.

819. Distomam. sp. Srom Stolephoras brownii; lateral view of mounted | 825. Ventral view of smaller distome,, Letters as in fig. 824, X 46
gpecimen, < 100. « | B26. Spines on ventral side of neek of same. < 400

320. Head and neck of snme,  x 400, ph, Pharyux. 327, ¥ L‘n.l,ru,]. view of another, or, Vitelline reservoir.  Other lotters
821, Distomuwm hispidum, Trom Phycis tenuis; side view; nle. X 7. agin fig, 821, [Scee B, (a), p. 469.]  x 46, )
292, Ventmld view. x 14, 328, Ventral view of another, Letters as in fig, 324, [See B (b), p.
323. Anterior end, side view.  x G5. 460.] % 46, | .
, 3 . 329, Postérior margin of latter,  x 40).

Undetermined. distomes from Opsanats L., | 830, Distomune sp, from Euchelyopus cimbrivs; ventral view.  Letters

324, Ventral view of larger distome.  [See A, 1. 4(39.} X 46. g, Geni- asin fig, 824, ¢ 46,
tal aperture; o, ovary; sr, seminal vesicle: £ testes; g, vitel-

line glands; or, ovum; a, m.urgin, showing spines. X 400,
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PLATE XXX.

331, Distomum simplex Rudolphi, from Microgadus tomeod; young
specimen compressed and killed by applicationof heat. Ovary
very indistinetly lobed.  ep, Cirrus pouch;: ex, exeretory vessel;
g, genitnl aperture; o, ovary; ¢, testes; vy, vitelline glands; or,
yolk reservoir,  x 6b.

332, An adult with ova, Lettersasin fig. 331. X 46.

338, Distomum vitelloswm Tinton, from Stenotomus chrysops; speehimen
made turgid by placing in fresh water. X 46,

334, Another from same host, but collected on diffierent date, anterior
end.  x 46,

385. A specimen from Merliceius bitincaris. < 50.

336. A small gpecimen, finely corrugated with transverse wrinkiles,
from Paralichthys dentafus. X 100,

307 A .*Fccimcn Trom Pomatomus saltafriz; sketched fromliving worm
slightly compressed. X 65, f, Posterior flaps, whichwere used
by the worm as independent organs, \vhiclx appearcd to have
4 kind of elasping function.

338,839, Two other smaller individuals from same lot, made turgid
with fresh water. X G5.

340. Specimen from Psoudopleuronceles americanus.

«a und b, Sketehes of same worm in different stages of con-
traction. % 20.
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PLATE XXXI.

341
342
343,
344
345,

846

v

. Distomum sp. from Pomatomus sallatriz, slender variety,  x 100,

. Spincy on neck of same, - x 400,

. Oval variety. x 100.

. Spines on neck of snme. X 400, .

. Probably same species, young, from Puralichthys denlalus, < 100.

. Species near Distomum pyriforme Linton, from Stenotomus chry-
sops. X 100.

[See figs. 852-354 und descriptions in text.]

347, Distomum  globiporum Rudolphi (?), from Pseudopleuroncetes
americanus, X 30. g, Genital aperture; o, ovary; !, testes;
g, vitelline glands,

348, Distomnm sp. from Rajo Levis, X 8.

319, Same, in glycerine.  Letters as in fig, 847, X 14,
850. Distomum sp. from Gasterosteus bispinosus.  x 100,
351. Young distome from Achirus fasciatus, X 220.
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PLATE XXXII.

J

352, .Dlis/llﬂln;n.‘ip. from Paralichthys dentatus, from life. X 100.  [See
ig. 346.
353. ])isiommn] sp. from Rhombus triccanthus, in glycerine.  x 90.
[See figs. 341-346 and text.]
354, Distomum sp. from Fundulus heteroclilus.  Minule spines on
body. x 50. g, Genital aperture; o, ovary; ore, csophagus;
ph, pharynx; ¢, testes; vg, vitelline glands,

355,

350,
357,
358,
359,

Distonum fé%l/:r_r/oplmrou Olsson, from Pomolobus pscudoharen-
gus. % 100.

From same host, but different date. ¢, Cirrus. x 100.

Distoum sp. from Menidia notata. g, Genital aperture, X 100.

Another specimen from same host, ventral view, X 100,

Distomum sp. from Limanda ferruginea, ventral view. Letters as
in fig. 851, X 40
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PLATE XXXIII.
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360, Distomum sp. from Limanda ferruginea, continued. Restored | 363, Distomum 1]
from sections, partly diagrammatic. @, Ventral sucker; g, view; life.  x 80. «, Diverticuln of intestine; ¢, testes; yd,
genital aperture; ¢, inlestine; o, ovary; oe, cesophagus; ph, vitelline duct; yr, vitelline re:ervoir, lying on ventral side -of
pharynx; ¢, testes; vg, vitelline glands, X 46, ovary.
1. Testes, ovary, ova, and portion of vitellarin. Letters as in fig. | 364. Spineson neck. x 400.
360. x 80. 365, Detalls of post-ncetubularregion, ventral view. x 100, e, Cirrus;
862, Ova. X% 300. u, uterus, Other lettors as in figs. 860, 863,

volyorchis Stossich, from  Cynoseion regalis; ventral

3
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PLATE XXXIV,
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366, Distomum { Koltikeria) sp., from cyst in intestinal wall of Scom-
beromorus mueulatus,  Side view, life, % 100,
867, Gasterostomum sp., from Tylosurus martnug, x 100. e, Clrrus;
m, mouth; f, testes; w, uterus; vg, viteiline glands; «, ova,
00,

different date. X 100,

x 460,
868. Anterior cnd of specimen collected on )
macuintys; anterfor end

360, Gastervstomum sp., from Scomberomorus
of specimen in glycerine, x 65

870. Spines on neck, highly magnified,

871, Sume. X 1,200, . .

472, Ova, two sizes, in uteros of same worm; q, large; b, small; life.
v 400,

373, Monostomum_vinal-cdwordsii 85, nov,, from Opsanuws law ven-
tral view; lifo. ¢, Cirrus; g, genital veetabulumg 4, intestine;
m, mouth: o, ovary; ph, phurynx; sr,scminal vesciele; £, testes;
%, uteras; vy, vitelline glauds,  x 43, .

374, Genltal acetabulum; life, X 220,

376. Exerctory vessels in neck, dorsul view; highly magnified.

376, Same, more highly mognified.

47 M;)&nstommnw £p., from Pomolobus pseudolinrengus;: vontral view;

e % 100,
978, Genitel aoctabulum: life. x 400,
870, Ova; life. x 400,



